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CLINICAL AND EXPERIMENTAL 


THE REACTION OF THE INTESTINAL CONTENTS OF DOGS FED 
ON DIFFERENT DIETS* 


By W. R. Granam, M.D., RicumMonp, Va., AND E. S. Emery, Jr., M.D., 
Boston, MAss. 


HE chemical reaction of the intestinal contents is of interest for a number 

of reasons. Whether the tract remains essentially acid or alkaline would 
seem to be of importance from a bacteriologic standpoint. Then there is ex- 
perimental evidence to suggest that the intestinal musculature may be influ- 
enced by the reaction of the chyme. Hammett! has shown that the normal 
intestinal segment shortens, or contracts, with an inerease of the hydroxyl-ion 
concentration ; whereas, Young? produced the opposite effect, relaxation, with 
an excess of hydrogen ions. Clinical observation would suggest also that 
various foodstuffs exert their effects in part by chemical influences, as well as 
mechanical. Then again, the chemical processes of digestion and absorption 
may very well be influenced by the chemical reaction of the contents. 

LITERATURE 

Interest in the chemical reaction of the alimentary tract was manifested 
several hundred years ago. As early as 1648 van Helmont* believed that gas- 
tric Juice was more than a simple acid, and gastric digestion amounted to more 
than fermentation alone. For more than two centuries following these views 
the stomach held the center of the stage, to the almost entire negleet of the 
intestinal tract. But, in Dunglison’s Human Physiology* of 1838, it is stated 
that Magendie collected gas from the small intestines of three executed crim- 
inals, and had it analyzed. This appears to have supplied the necessary im- 
petus, for there followed numerous, but conflicting, reports upon the reaction 
of the intestinal contents. 

A complete review of the literature upon this subject must necessarily 


include a great number of references, valuable only in the light of their 
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historie interest. Therefore, only such studies as are pertinent are included, 
these for the most part having been published in the light of modern advances 
in the knowledge of hydrogen ions. No attempt has been made to present 
references in their chronologie order. But so far as possible, some semblance 
of anatomic order has been observed, beginning with the duodenum. 

For many years it was taught that neutralization of the acid chyme took 
place within a few inches distal to the pylorus, and that the intestinal reac- 
tion remained neutral or nearly so thereafter. There is at present, however, 
considerable experimental evidence to indicate that this is not always the 
case; that the duodenum may remain acid throughout its entire length. 
Grayzel and Miller? made hydrogen-ion determinations upon the duodena 
of thirty-two dogs. These animals were fed on a variety of diets. The nearest 
approach to alkalinity was found in six dogs on a rachitie diet. The average 
duodenal Py of these animals was 6.59. The average of ten dogs on a normal 
diet was Py 5.91. The determinations were made both eleetrometrically and 
colorimetrically. Long and Fenger® studied the reaction of intestinal con- 
tents of men. One subjeet was given an abundant diet of toast, figs, milk, and 
coffee. The Rehfuss tube was taken soon after breakfast, and allowed to 
work down through the pylorus. An hour after this the tube was about six 
inches below the pylorus. Twenty e.e. of practically colorless chyme secured 
at this point gave a reading, Py 4.56, in the Hasselbaleh cell. On the other 
hand, McClendon’ using modern methods, found the adult human duodenal 
contents to be slightly alkaline, but he does not give the time of removal in 
relation to the time of eating. An examination of twenty-three samples of 
duodenal contents from month-old babies, led him to believe that the infant’s 
duodenum is more acid than the average acidity of their stomachs. 

In the jejunum, as in the duodenum, the bulk of experimental evidence 
seems to point to an acid reaction of its contents. MecClendon* passed a 
Rehfuss tube in a healthy adult a distance of seven feet from the teeth. The 
average figures for each day showed the contents to become less acid as the 
tube deseended. The greatest acidity was encountered on the first day, 
P, 4.7. The nearest approach to alkalinity was recorded on the fifth day, 
P, 6.2. Gold eleetrodes plated bright with iridium were employed in these 
determinations. During the same year McClendon, Bissell, Lowe, and Meyer® 
had two other healthy men swallow over seven feet of tubing. The subjects, 
designated as A and B were fed well balanced diets. Specimens obtained the 
first day, with both tubes probably in the jejunum, showed a Py for A, 5.1, 
for B, 4.5. On the second day A’s Py was 4.9, B’s 5.2. During the fourth 
day several specimens were tested from each of the two tubes. There was 
a tendency for the material aspirated to become less acid, readings of 6.2 
and 6.4 being recorded for B. On the fifth day a specimen from A’s tube 
gave a Py of 6.5, while B’s reading was 5.9. These findings led these observers 
to express the belief that the alkalinity of intestinal contents increases as one 
descends from the duodenum toward the ileum. Three years prior to this work 
Long and Fenger* found the contents to be more alkaline. Four male hospital 
patients, who were not suffering from any disorder of the alimentary tract, 
consented to swallow Rehfuss tubes for the collection of intestinal speci- 
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mens. Subject No. 2 swallowed a tube immediately following a meal con- 
sisting of meat, potatoes, bread and milk, taken at midnight. At 4 a.m. the 
tip was some seven or eight centimeters beyond the duodenal-jejunal bend. 


Collections were then begun and continued, with the following results: 


4:00 A.M. 6:00 A.M. 6:30 A.M 4235 AM. 7:45 AM 
P, 5.36 3.80 5.78 7 7 


0 SI] 


Subject No. 3 was allowed a diet of meat, potatoes and bread. Upon the 
day after the tube had been swallowed the tip had descended well beyond 
the duodenum. <A specimen obtained at this time contained much bile and 
gave a Py of 5.62. <A day later, the tube had not moved from its position 
and there was plenty of bile in the specimen obtained. The Py of this mate- 
rial was 6.26. Subjeet No. 4 swallowed a tube, and allowed its tip to drop 
to the beginning of the jejunum before any observations were made. The 
first liquid brought up some three hours after finishing breakfast showed 
the presence of bile. Its Py was 7.69. The same man, one day later, with 
the tube still in position and bile present, had a Py of 7.15. These observers 
appear to place considerable importance upon the presence or absence of 
bile. Their experience led them to believe if the end of the tube is just 
below the pylorus, the contents brought up may give a strongly acid re- 
action; whereas, if at a slightly lower level, the pancreatic juice and bile 
entering at the same point, may give a distinctly alkaline reaction because 
of incomplete mixing with the acid chyme. This, of course, may be _ pos- 
sible, but they are conditions which MeClendon and his collaborators’ did 
not encounter. In the upper small intestines of thirty-two dogs Grayzel 
and Miller’ found no contents more alkaline than Py 6.81. The average 
reading for ten dogs on normal diets was Py 5.99. 

On account of the relative frequency with which fistulae are encountered 
in the lower levels of the small intestines, the ileum early became a center 
for observations. In 1879 Ewald'’ studied the material which issued from a 
fistula, probably situated in the lower third of the small intestine. The 
fluid had a slightly fecal smell. Its reaction was neutral or faintly aeid, 
never alkaline. Two years later MacFayden, Nencki and Sieber"! obtained 
material which was continuously voided through a fistula of the lower ileum. 
This material was also acid in reaction. These workers, unfortunately, were 
unable to state their results in terms of Py. In 1917 MeClendon, Shedlov 
and Thomson” selected seven puppies, all from the same litter, for ileal 
study. The dogs were killed on certain arbitrarily selected days, and de- 
terminations were made with the hydrogen electrodes. Their findings were 
as follows: 

AGE DAYS 9 1] 16 18 42 46 
Py OF ILEUM 5.7 6.75 6.34 6.3 6.1 6.15 6.0 


oN 


One year later McClendon, Shedlov and Karpman' made similar observations 
upon adult dogs fed on a mixed diet of cooked food. The animals were killed 
at various intervals after feeding. The hydrogen electrode was inserted 
through punctures in the intestinal wall, and samples of intestinal contents 
drawn directly into them. Here is a reproduction of their findings: 
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REMARKS 


DOG NO. HOUR Py 
a 2% 6.3 First part of ileum 
6.3 i ” ” "9 (duplicated ) 
° 2146 5.6 ee ee ss ee 
5.7 Middle ** o ais 
3. 4 5.7 sé cé sé se MgsS¢ ), 
5.6 ‘ ‘ ‘ oe ss 
4 tl, 6.4 First ‘* . 4 
6.6 Last é ’ . : 


Grayzel and Miller® in April, 1927, reported similar findings in the lower 
small intestine. Their table will be reproduced in detail in a later section. 

In spite of the ease with which colonic material may be obtained there 
is an astonishing searcity of available data upon the reaction of its contents. 
In 1892 Jakowski' reported a case of anus preternaturalis from which acid 
material issued. Howe and Hawk'® during 1912 made hydrogen-ion deter- 
minations upon the feces of three men in a series of water drinking experi- 
ments. They found the reaction uniformly alkaline, the Py varied between 
0.15 x 10°, and 9.8 x 10°. Water drinking with meals had a tendeney to 
increase the Py. Pronounced changes in the dietary régime, such as high 
protein, low protein, and fasting did not affect the Py sufficiently to cause 
other than small variations. Jepheott and Bacharach'® found that albino 
rats, on certain high ealeium low phosphorus diets, developed marked fecal 
alkalinity. Cod liver oil and irradiated cholesterol restored the feces to 
acidity. Ultraviolet irradiations had a like effect. Grayzel and Miller® 
reported ten dogs on normal diets. They gave an average cecal Py of 6.57. 
The remainder of the colon in the same dogs was Py 6.84. These authors 
found that dogs, like rats, produced alkaline feces while on a rachitie diet. 

This work suggests that the kind of food eaten, other than a rachito- 
genie diet, does not influence the Py. Yet there are conflicting views on this 
point. Moore and Bergin" (1899) placed fistulae in dogs immediately above 
the ileoceeal valve. The animals were fed on lean meat for over three weeks. 
Daily determinations were made upon the material escaping from the fistulae. 
It was uniformly found to be alkaline to methyl orange, laemoid, and litmus, 
and acid to phenolphthalein. But as the Py ranges of methyl orange, lac- 
moid, litmus, and phenolphthalein are: 3.1 to 4.4, 4.4 to 6.2, 4.5 to 8.3 and 
8.3 to 10.0'S, respectively, this simply means the Py of the material was be- 
tween 6.2 and 8.3. Two years earlier, Moore and Rockwood" using litmus 
papers, litmus solutions and methyl orange as indicators, concluded that the 
alkalinity of the intestinal contents is greater in herbivora than in earnivora, 
but feeding carnivora on carbohydrates would greatly increase the alkalinity. 
They further expressed the belief that fats induce an acid reaction, and that 
different classes of foods produce different degrees of alkalinity. In contrast 
to these views, it is interesting to note that McClendon, Meyers, Culligan and 
Gydesen*’ two decades later, and using modern methods of hydrogen-ion de- 
termination, felt that the more soluoble carbohydrate there is present in the 
food of cats the more acid the intestine may become. 
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The literature agrees in a general way that the intestinal contents are 
acid in the duodenum, and become progressively less acid on descending the 
tract. However, there has been little attempt to study the hydrogen-ion con- 
centration under controlled conditions. Differences in the reports are, there- 
fore, difficult to evaluate. This is particularly true of the work which has 
been done to show the effect of different foods upon the reaction; then again, 
the literature published before it was possible to determine the hydrogen-ion 
concentration is of little value for accurate work. It, therefore, seemed neces- 
sary to determine the hydrogen-ion concentration under known conditions, 
before it was possible to study the various elements that might affect it. Sinee 
we started this work, Grayzel and Miller published the results of an almost 
similar study, but as we were well along on our problem it seemed worth 


while to complete it. 
EXPERIMENTAL WORK 


Adult male dogs, with one exception, were selected as the animals of 
choice for the present work. Dogs were chosen, as their alimentary tract 
seems to simulate the human as closely as that of any animal, as well as 
for the ease with which these animals can be induced to take different kinds 
of foods. It was thought wise to use males to eliminate the possibility of 
pregnancy or estrus complicating the tests. Adult dogs were used because 
they are more stable than puppies, and it was thought they might be more 
apt to eat the various diets. The animals were healthy, and weighed between 
sixteen and twenty-three kilograms. 

Two animals were fed on a mixed diet of cooked horse meat and white 
bread. The meat contained only a relatively small proportion of fat. Each 
dog was given approximately 350 em. of meat and 100 gm. of bread daily. 
Water was allowed ad lib. This constitutes what will hereafter be termed 
the normal diet. Dog 1 had been on the above régime for several months. 
Dog 2 was fed the normal diet for two weeks. In addition, the tract of Dog 
3, a female, was studied and ineluded, as it was essentially normal, although 
having had both kidneys treated with x-rays some time before. The kidneys 
were delivered through a flank incision, and the surrounding tissues well 
screened with lead plates so that the rest of the body was entirely shielded. 
This animal received one-half to one pint of milk daily with the normal 
diet. She had received this diet for a period of several months. Dogs 4 and 
5 had been given approximately 350 gm. each of cooked horse meat daily 
for fifteen days. This, with water, constituted their entire diet, and will 
be referred to as the protein diet. Dogs 6 and 7 were given approximately 
200 gm. each of white bread, daily, for two weeks. Bread and water was 
all they received during this period, and constitutes the carbohydrate diet. 
Dogs 8 and 9 were put upon a diet of fat containing 200 gm. of lard. They 
were also given 100 gm. of bread to prevent acidosis. On the morning of 
the twelfth day of this régime animal 8 refused to take his food, and was 
killed that afternoon. Dog 9, on the other hand, took his daily ration 
readily, and with apparently much relish. He was killed after having re- 
mained on the diet for fourteen days. Except for the bread diet the food 
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was obviously not limited to one food product. But this never oceurs in the 
diets of humans. A marked preponderance of one type of foodstuff, there- 
fore, satisfied the conditions which were to be investigated. 

All except Dogs 1 and 3 were killed approximately twenty-four hours 
after a feeding. Other workers on this subject apparently have killed their 
animals or obtained their specimens within six hours posteibum, and for 
the most part, material has been obtained within one to four hours. MeClen- 
don and Sharp*! in 1919, showed that most foods have an acid reaction, and 
in general they become slightly more acid on boiling. They found that 
erushed rabbit muscle gave a Py of 6.0. The present work was undertaken 
in an attempt to determine if a permanent change could be produced in 
the reaction of the intestinal contents by the feeding of protein, fat, or car- 
bohydrate. In order to minimize the effect of the food itself, and at the 
same time observe a more permanent state of the intestinal contents, it was 
decided to kill the animals on the day after a feeding, and this was done 
except for the female (Dog 3) which was killed approximately four hours 
P. C. Dog 1 was also killed about four hours after a feeding. 

The dogs were killed practically instantaneously by intravenous injec- 
tions of hydrocyanie acid or ether. Dogs 1, 2, and 7 were killed by injecting 
approximately 15 ¢.c. of 2 per cent hydrocyanie acid into a hind leg vein. 
The others were given approximately 20 ¢.c. of ether in a hind leg vein. 
Cessation of respiration occurred almost instantly when the full 20 e.e. of 
ether were injected. 

In most instances, the animal’s heart was still beating when the abdomen 
was opened. Various intestinal levels were selected, and immediately tied 
off between double ligatures to prevent the movement of contents from one 
portion of the gut to another. Then, the entire intestinal tract, from pylorus 
to lower rectum, was removed in one piece and washed with tap water. The 
location of the ileocecal valve was estimated, and a point on the external 
intestinal wall directly over it chosen as a center from which to measure the 
distances to the variously selected segments. These measurements were 
recorded as so many centimeters oral or aboral to the valve. Punctures 
were then made into the intestinal lumen of each previously selected seg- 
ment, and the intestinal contents expressed into test tubes containing water 
of known Py. It was found impractical to obtain the material under oil. 
Whenever possible, two specimens were obtained from the same segment, 
for duplicate determinations. Within a period varying between ten minutes 
and one and one-half hours, the material was transferred from the test tubes 
to centrifuge tubes, centrifuged, and the comparatively clear top fluid de- 
canted into the reading tubes and tested colorimetrically. 

The hydrogen-ion concentration was determined colorimetrically, as this 
method gives sufficiently accurate readings for the work in hand. (See 
Grayzel and Muiller.*) 

DISCUSSION OF RESULTS 


Table I shows quite clearly that no fundamental changes in reaction oc- 
eurred with a protein, fat, or carbohydrate diet. This can probably be more 
readily seen in Chart I. These curves portray graphically the result ob- 
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tained when the average readings for dogs on the same diet are plotted, 
using Py as ordinates and per cent distance from pylorus to ileoceeal valve 
as abscissae. The numerals 1, 2, 3, ete., represent the dog number; e.g., 4 
and 5 were both on a protein diet, while 8 and 9 received one consisting 
chiefly of fat. With the exception of 2 (dog on normal diet killed twenty- 


TABLE I] 
UPPER MIDDLE LOWER 
, A . : ; " SMALL SMALL SMALL 
DOG NO. DIET KILLED DUODENUM INTES snes ene CECUM COLON 
TINE rINE PINE 
1 Normal t he. P.€.*| 5.8 P. 6.0 P. 6.6 P T0-P No 
spee. 6.1 
2 i ae ete 6.6 M. 6.7 S. 6.7 S. 7.2 §. 6.8 6.2 
3 ce fcc 66 6.0 P. 6.0 P. 6.1 P. 6.9 P. 5.8 No 
spec, 
4 Protein 2 ae PF. 6.1 P. 6.5 P. 6.5 P. 6.0 6.6 
5 ste a a 6.5 M. 6.3 M. 6.6 S. 6.5 8S 6.6 6.6 
6 Carbohydrate |24 ‘* §* 6.3 M. 6.6 M. 6.4 M. 72 6. 6.4 6.8 
7 sis a 6.3 M. 6.5 M. 6.7 S. 718 6.8 No 
spec. 
8 Fat B55 -* 6.4 M. 6.4 P. 6.6 P. 6.7 P. 6.4 6.4 
9 sie alll 6.3 M. 6.3 P. 6.5 P. 6.0 P. 6.2 6.3 


“Pp. « Postcibum. 

x Plenty of contents. 
M.—Moderate amount of contents 
S.—Small amount of contents. 


four hours postcibum), the curves are very well bunched, no great fluetua- 
tions occurring. It will be noticed that at 10 per cent of the distance from 
the pylorus to the ileocecal valve there is a difference of less than 0.2 be- 
tween the highest and lowest Py values of all curves, except 2. At 50 per 
cent of the distance the maximum difference of any two readings is less than 
0.1. From this point down the tract there is a gradual decrease in acidity, 
the highest point being reached between 80 and 95 per cent of the distance 
from pylorus to cecum. Curves 4-5 (protein diet) and 8-9 (fat diet) reached 
their height at 80 while 1-2 (normal diet) and 6-7 (carbohydrate diet) attain 
their maximum at 95 per cent. It is our feeling that no particular sig- 
nificance should be attached to the more alkaline readings in the lower ileum 
for carbohydrate and normal diets as compared with the readings on the 
other diets. This is thought to be due to minor variations that will be dis- 
cussed later, and that it is only the result of chance that it occurred this 
way. Only curves 6-7 and 2 really extend beyond neutrality. We cannot 
explain the greater alkalinity found in curve 2 over that of 1-3 which repre- 
sents a normal diet. At first thought it might be due to the fact that 2 was 
killed twenty-four hours after feeding, whereas 1 and 3 were killed within 
six hours after feeding. But on the basis of this explanation one would 
expect that 2 would more closely approach the other animals killed after 
a day’s fast and curves 1 and 3 would be isolated, which is not the case. In 
all instances both eceeum and colon were more acid than the ileum. There 
is a general tendency for the cecal content to be more acid than that found 
farther along the colon. 

The outstanding feature of Chart I is the general type of curve, being 
acid in the duodenum, becoming gradually less acid on descending the tract, 
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reaching neutrality or even alkalinity in certain instances, at the end of the 
ileum. The curve then takes a sudden drop to acidity in the cecum. A\l- 
though the curves are not smooth it is felt that the notchings would dis- 
appear if more animals were studied and averaged. Compare Charts I and 
Il for this purpose. There is no evidence from this work, therefore, to sug- 
gest that different foodstuffs will permanently change the hydrogen-ion con- 
centration in the tract. It suggests that if feeding certain food substances 
tends to change the flora, and a change in flora influences the response of 
the traet, that it does not do so through influencing the Py of the small 
intestine. 

It seems that the reaction of the intestinal contents should depend on the 
relative proportions of its ingredients: foods, saliva, gastric juice, pancreatic 
juice, bile, and succus entericus. As already stated, McClendon and Sharp** 





.. NUMBERS REPRESENT PERCENT OF DISTANCE FROM PYLORUS TO ILEO*CECAL VALVE 


BY COLON I3 MEANT MIDDLE OF TRANSVERSE COLON 
DOGS (1-3) NORMAL DIET KILLED 6 HOURS PC 
—o—o— DOG 2 NORMAL DIET KILLED 24 HOURS PC 

ia] —— —— DOGS 4 and 5 PROTEIN DIET 

Go o—e-e-e , DOGS 6 and 7 CARB 












HYDRATE DIET 
— e¢ —e-|20CGS 8 and 9 PAT DIET 


CURVES 2 PLOTTED SEPARATELY PROM 1-3 OWING TD DIFFERENCE IN TIME OF DEATH PC 








6 





20: 40 60 80 100 CECUM COLON 


Chart IL—The average Pu of intestinal contents of dogs at different levels. Note: Abscissa 
represents per cent of distance from pylorus to cecum. 


showed that most foods have an acid reaction. Saliva is usually slightly 
alkaline, but gives such a faint reaction in either direction that it may be 
neglected. Gastric juice is, of course, normally quite acid, being equivalent 
to 0.46 to 0.58 per cent hydrochloric acid. Starling,”* in his Principles of 
Human Physiology, states that pancreatic juice is markedly alkaline in 
reaction, varying between N/10 and N/7 sodium earbonate. He further states: 
‘*It is therefore about as alkaline as gastric juice is acid, and it will be found 
that equal quantities of gastrie juice and pancreatic juice when added to- 
gether practically neutralize one another.’’ During 1914, Drury, McMaster 
and Rous** while studying the relation of the reaction of the bile to experi- 
mental cholelithiasis found the normal liver bile to be alkaline in reaction, 
with an average Py of 8.20. But in the gall bladder, the bile becomes on long 
sojourn there strongly acid, its Py ranging between 5.18 and 6.00. Our own 
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determinations on specimens from the gall bladders of five dogs were some- 
what higher than those given above, showine an average of Py 6.56. Both 
Howell** and Starling*®? agree that the succus entericus is distinctly alkaline 
in reaction. It is therefore not surprising to find that the upper intestinal 
levels are most acid, becoming gradually less and less, as absorption takes 
place, with a maximum of alkalinity in the terminal ileum. 

Let us consider in more detail the mechanism involved. Food mixed 
with acid gastric juice enters the duodenum. Here it comes in contaet with 
at least slightly acid bile and pancreatic juice which is not quite so alkaline 
as gastric juice is acid. Therefore, due to the excess of acidity of bile and 
gastric juice over the alkalinity of the pancreatic secretion, one should expeet 


to find the upper intestinal tract definitely acid in reaction. But as the intes- 
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tinal contents move down the tract, undergoing digestion and absorption and 
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Chart II.—Curves to show fluctuations in the Pu of the intestinal contents at different levels. 
Note: Abscissa represents per cent of distance from pylorus to cecum. 








mixing with the distinetly alkaline succus entericus, it is only reasonable to 
expect the content to become less and less acid. On this hypothesis, material 
which reaches the terminal ileum should contain relatively less of the acid 
elements and more of the alkaline ones than at any higher level. By this 
sort of mechanism we are able to account for the alkaline content observed in 
the last 15 to 20 per cent of the distance from pylorus to cecum. 

Chart II shows quite strikingly the fluetuations which may occur in con- 
secutive intestinal segments. Here again, the numerals, 1, 2, 3, ete!, refer to 
the animal number. Probably the most prominent feature here is the lack of 
smoothness of the curves. At the time of studying the intestine, it was no- 
ticed that segments would vary a good bit in the amount of material they 
contained. In most instances the contents would be more alkaline from ecom- 
paratively empty segments than from full ones. This was really more strik- 
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ing than Chart II would indieate and was noticeable enough for one of us to 
try and predict whether the readings would be higher or lower than those for 
the contents of the surrounding segments. 

As regards the terminal ileum one expects high readings from the com- 
paratively excessive amount of succus entericus, irrespective of the quantity 
of the material obtained. 

One other point may be of passing interest. For the most part the Py of 
the upper tract approaches fairly closely to the Py of bile. Starling’s*? ob- 
servation that the concentration of the pancreatic and gastrie secretions are 
such as might tend to nullify each other, lends some support to the possibility 
that the bile may be the dominating factor in the intestinal acidity. 

Clinieally there is reason to feel that foods affect the intestinal tract 


chemically. With the possible exception of the dogs fed with fat, there is no 
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Chart III Curves plotted from the published table of Grayzel and Miller for comparison with 
our results. Note Numbers only approximate. The authors not having given measurements. 


evidence to feel that the other foods fed affected even temporarily the Pu. 
It is not likely that the slightly acid reaction which MeClendon*! has found 
most foods possess, would have much influence by itself. It is conceivable, 
however, that foods may influence the Py by the relative amounts of the dif- 
ferent secretions they call forth. Thus fat is known to inhibit hydrochloric 
acid and stimulate the contraction of the gall bladder. The curves obtained 
from the dogs fed on fat show a tendeney to more acid readings in the ileum 
than in the case of the other dogs. These dogs were fed excessive quantities 
of fat, and the intestines were found to contain large amounts of fatty mate- 
rial throughout their entire length. The tendency toward a more acid reac- 
tion may, therefore, be due to the fatty acids produced. 

The finding of acid contents in the cecum was unexpected. But in every 
“ase the cecal contents had a lower Py than the ileum. It is interesting to 
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contrast our results from this point of view with those of Grayzel and Miller.® 
They have done essentially the same thing as we did. Having studied the 
effect of different kinds of food products on normal dogs they determined 
the effect of feeding a rachitic diet. In dogs on a rachitie diet the Py was 
considerably higher than on a normal diet. We have taken the liberty of chart- 
ing the results from their table in the same general way as our own for the 
sake of making comparison simpler. Their curves are smoother than ours, 
but agree with ours in the gradual sloping up grade from the acid duodenum 
to the more alkaline ileum. However, our curves show a greater tendency to 
alkalinity in the ileum than any of theirs except that obtained on a rachitie 
diet. This might be explained by their having killed the dogs within a few hours 
postcibum ; whereas, ours for the most part were killed after twenty-four hours. 
On the other hand the most alkaline reaction in our series oceurred in a dog 
on a normal diet which was killed within six hours. The striking difference 
between our results are the findings in the large intestine. Their results show 
a more alkaline colon than ileum; whereas, the colon of our dogs invariably 
gave a more acid reaction than in the lower ileum. We are not able to explain 


these divergent results. 
SUMMARY AND CONCLUSIONS 


Previous work done on the reaction of the intestinal contents has been 
unsatisfactory in that much of it was done before accurate determinations of 
hydrogen-ion concentration could be made, and because of a lack of controlled 
conditions. 

The present study was undertaken to determine the hydrogen-ion con- 
centration of all portions of the tract simultaneously, and to determine 
whether the feeding of a preponderance of one type of food product would 
change the reaction. 

Three dogs were fed diets considered normal for these animals. The 
others were given a preponderance of protein, fat, or carbohydrate for two 
weeks, and then killed instantaneously twenty-four hours after eating and 
the tract studied immediately. 

All showed about the same thing. The Py ranged from 6.2 to 6.5 in the 
duodenum. Thence it became gradually more alkaline as it approached the 
ileocecal valve to become more acid in the cecum. This agrees for the most 
part with the results obtained by Grayzel and Miller® except that they found 
the contents of the cecum to be more alkaline than in the terminal ileum. We 
have no explanation for these divergent results. 

Our results suggest that the reaction of the upper intestine is acid as a 
result of the hydrochloric acid and bile, and become less so as the alkaline 
sueccus entericus becomes the more dominant factor. There is no evidence 
from our results that two weeks’ feedings of different food substances influ- 
ence the Py of the intestinal tract. 
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THE CLINICAL SIGNIFICANCE OF EOSINOPHILIA ON A GENERAL 
MEDICAL SERVICE* 


By Irvine H. Pace, M.D., Kennetu B. Turner, M.D., Jesste H. Witson, M.D., 
New York City 


REVIEW OF LITERATURE 


T HAS seemed to us that textbooks in their discussions of eosinophilia have 
been content to list the conditions in which an increase in eosinophiles may 
occur without giving much idea about their actual occurrence. The present 
survey was undertaken, therefore, to determine, if possible, the clinical sig- 
nificance of eosinophilia among the population of a general medical service. 
It is proposed first to quickly sean some of the more outstanding features 
of the eosinophile with such references as may render the original literature 
easy of access. 

In 1864, Wharton Jones' first distinguished finely and coarsely granular 
leucocytes in fresh blood, some of the coarsely granular variety being sub- 
sequently shown by Ehrlich*? to have specifie affinity for eosin, since which 
time the so-called eosinophiles have assumed increasing importance. The 
subject in general has been quite extensively reviewed by Opie,*® Brown,‘ 
Herrick,’ Simon,® Sechmite,?’ Ewing,* Schambert and Strickler,® French,’ 
Staubli and Zappert.* 

The eosinophile is common to all mammalian species. Most hematolo- 
gists are agreed as to the origin of eosinophiles from cells of a lymphoid 
character. The granules of the eosinophiles derived from the bone marrow 
are of true endogenous origin. They are differentiated gradually from a 
basophile protoplasm.'* Numerous investigators have described local hetero- 
plastic development of eosinophiles in various regions in the body.’* 

The average number of eosinophiles in the blood of man is from 2 to 4 
per cent, but it has been shown to vary significantly from hour to hour.’ 
They are more variable in the blood of children and usually higher in num- 
ber than in the adult. Six per cent is considered by many a fair average 
for the normal child.’ **** Variations in weight of the body seem to cause 
marked changes in number at least in the guinea pig.’ Fall in weight in- 
variably seems to produce an inerease in eosinophiles. There may be cases 
of so-called ‘‘constitutional eosinophilia’? in which the eosinophiles reach as 
high a value as 66 per cent in an otherwise apparently healthy man. These 
cells may also be high in the patient’s blood relations.’® At present we are 
unable to generalize as to the mechanism of the mobilization of eosinophiles. 
One of the most useful theories states that anaphylaxis and eosinophilia are 
usually coincident.** * °* 7 Aetually this is often found to be the case. 

*From the Department of Medicine of the College of Physicians and Surgeons, Columbia 
University, and the Presbyterian Hospital, New York City. 

1109 








1110 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


In diseases of parasitic origin, especially the animal parasites, eosinophilia 
is the rule. Oxyuris,'’ Asearis,’*** Taenia saginata,*° Echinococcus,*» *° 
Trichina,** ** °? Uneinaria,*® *° Filaria banerofti,*” * *** Bilharzia,** Dibothrio- 
cephalus and Taenia solium*®’ usually show moderate eosinophilias (8 to 20 
per cent). Many others show inconstant eosinophilia such as the Leishmania 
and Trypanosomes. Amebie dysentery often produces an increase in eosino- 
philes whereas in the bacillary type they decrease in number.*' Many of the 
protozoa and some of the cestodes do not show an increase in the eosinophile 
count. 

Some skin diseases induce eosinophilia, especially dermatitis herpeti- 
formis, bullous dermatitis, pemphigus, scabies, mycosis fungoides, herpes iris, 
erythema bullosum, psoriasis and prurigo.* ** In eezema it is only ocea- 
sionally found.® 

Asthma and hay fever typically bring about a very definite increase in 
eosinophiles.** ** ** °% 4%, 72,79  Rheumatie fever commonly shows an_ in- 
crease,** *’ migraine at times,** also Quincke’s edema,*® and serum sickness.”° 

It has been repeatedly proved that foreign proteins, such as egg albu- 
min,*® *» *? horse serum*® ** and tuberculin*® produce eosinophilia. 

Chronic bronchitis with emphysema at times may be differentiated from 
asthma on the basis of the eosinophile count inasmuch as the former seldom 
induces any marked increase in their number.* 

Searlet fever seems to be the only acute exanthem in which a marked 
eosinophilia is found. Eosinophilia is believed to be a favorable sign, disap- 
pearance or a marked fall indicating a serious prognosis.** * In diphtheria, 
eosinophiles are not ordinarily increased unless a foreign protein is intro- 
duced, such as antitoxin. 

In the ease of tuberculosis, especially of the intestinal variety, there may 
be a marked eosinophilia ;!° however, in tuberculosis of the lung an absence of 
eosinophilia is often seen. With suppuration and cachexia they may re- 
appear.* There may be a high eosinophile count in leprosy.*® *’ It is claimed 
that paratyphoid B may be differentiated from typhoid by the presence of 
eosinophiles in the former disease.** In general, it ean be said that following 
most infections with a return of the leucocyte count to normal, there may be 
a moderate rise in the eosinophiles—the so-called ‘‘reactive’’ eosinophilia. In 
nearly all forms of acute polynuclear leucocytosis an absence of eosinophiles 
is found. Scarlet fever, acute rheumatic fever, and malaria at times furnish 
notable examples. 

Malignant tumors rarely produce a high eosinophile count.* ** °° Tumors 
of the colon” and cervix*' may produce both local and general eosinophilia. 

The proportions of eosinophiles in leucemia are generally within normal 
limits, but their total number is greatly increased. Eosinophilic leucemias 
have been reported showing remarkably high counts.®® ** °* °° Spleno- 
megaly seems very usually associated with this type of leucemia. In some 
eases of Hodgkin’s disease, the eosinophiles may reach a high level.®* * °° 

Local eosinophilas have been quite extensively reported, especially pleu- 
ral,® ° © intestinal,®* ** °° and skin exudates.®® Rickets, osteomyelitis, osteo- 
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malacia, malaria, Addison’s disease, gonorrhea, varicella, chlorosis, echinocoe- 
cus disease, Hodgkin’s disease and uremia occasionally create an eosinophilia. 
It is interesting to note that under the liver treatment for pernicious ane- 


mia there is a progressive rise in the eosinophile count.** 


CLINICAL DATA 


The unit histories of 13,340 patients who entered the Presbyterian Hos- 
pital between March 30, 1923, and October 12, 1927, were examined. Of these, 
approximately 40 per cent, or about 5,500 patients, were medical cases and 
these form the basis of the present report. All these eases had at least one 
complete blood count ineluding a differential leucocyte count from a stained 
smear. Furthermore, on admission, stool examination including a search for 
ova and parasites was done in practically all cases routinely. In ease an 
eosinophilia was discovered in the blood, several careful searches for intes- 
tinal parasites or their eggs were usually made. 

Two factors prevent this survey from being entirely representative; no 
eases of the acute exanthemata are admitted to the hospital, and few derma- 
tologie cases are seen. Moreover, it is entirely possible that occasional in- 
creases in the eosinophiles that are more or less transitory may have been 
missed by too infrequent counts, especially the so-called ‘‘reactive’’ eosino- 
philias occurring in postfebrile states after the return of the total leucocyte 
count to normal. 

By an eosinophilia we mean a condition in which there is 5 per cent or 
more of eosinophiles in the blood, thereby accepting 4 per cent as the upper 
limit of normal. The hopelessness of such an arbitrary division between the 
significant and insignificant is obvious. However, in the facets presented be- 
low, we shall endeavor to point out those counts that might be misleading, 
i.e., those in which the eosinophiles are only 5 per cent, but which are ineluded 
in our list as eosinophilias. 

Diseases of the blood, such as anemias, leucemias, purpura, and hemo- 


philia were excluded from this summary. 
PARASITIC INFECTION 


There were 31 cases due to infection with parasites. Of these, 15 were 
eases of trichiniasis. In this condition, as is well known, eosinophilia occurs 
with great constancy. Eosinophiles may form the majority of the circulating 
leucocytes reaching as high as 81 per cent in one of our eases, while in only 
one case was the count constantly below 15 per cent. It is interesting to note 
that the total white count is not necessarily high, for in 6 of this series, the 
leucocytes were less than 10,000 per e.mm. In general the total count aver- 
aged 12,000 to 15,000 with 20, 30, or 40 per cent eosinophiles. Occasional 
counts were recorded as high as 28,000 and 32,000. 

A diagnosis of amebie dysentery was made in 5 eases. In these, the 
eosinophiles were low (5, 5, 6, and 7 per cent), with the exception of one case 
in which the eosinophiles ranged from 14 to 62 per cent. 

A miscellaneous group of 11 cases included: ascaris, two (11 per cent, 19 
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to 22 per cent eosinophiles) ; diboth riocephalus latus, three (5 per cent, 6 per 
cent, and 4 to 17 per cent) ; uncinariasis, usually with trichuris trichura, three 
(10 per cent, 13 to 24 per cent, 10 to 33 per cent) ; taenia saginata, one (8 per 
cent) ; oxyuris vermicularis, one (7 per cent); filariasis, two (9 per cent, 10 


to 12 per cent). 
DISEASES OF LUNGS AND UPPER RESPIRATORY TRACT 


Sinusitis —Three cases diagnosed as sinusitis showed eosinophilias of 5 
per cent, 8 per cent, and 8 per cent respectively. The total leucocytes were 
normal in all eases. Four additional cases of sinusitis, three in connection 
with asthma and one with a generalized acute upper respiratory infection had 
an increase in eosinophiles. 

Acute Pharyngitis, Tonsillitis, Bronchitis, ete—There were 13 eases. Eo- 
sinophilia was rarely striking (5 per cent—4 eases; 6 per cent—4 cases; 7 per 
cent—2 cases; 9 per cent—2 cases). In one ease of acute follicular tonsillitis, 
the eosinophiles were on one occasion 15 per cent and on another 18 per cent. 

Lobar Pneumonia.—Seven eases. Eosinophiles ranged from 5 per cent to 
7 per cent. The eosinophilia occurred in every case as a ‘‘reactive’’ phenome- 
non, i.e., with a return of the leucocytes to lower or normal levels. 

Bronchopneumonia.—Six cases. Range 5 per cent to 8 per cent. In this 
condition, eosinophilia was less often a ‘‘reactive’’ phenomenon and in the 
majority of cases occurred at the height of the disease. 

Asthma, Chronic Bronchitis, Emphysema and Bronchiectasis.—Thirty-eight 
eases. The diagnosis of asthma alone was made in 17 eases. In these cases 
the eosinophiles ranged from 5 per cent to 18 per cent, averaging 10 per cent. 
One interesting case was that of an asthmatie with 6 per cent eosinophiles 
who had a bout of acute rheumatie fever. With the accompanying leucocyto- 
sis the eosinophiles dropped to 1 per cent and later rose again with the return 
to normal leucocyte count. The diagnosis of asthma occurred in combination 
with others of the group in 11] eases. 

The diagnosis of chronic bronchitis alone was made in two eases (5 per 
cent, 6 per cent) and with others in the group in 10 cases (range: 5 to 13 per 
cent; average, 8 per cent). In one ease chronic bronchitis and syphilis were 
associated. 

Emphysema was diagnosed alone in two eases (5 per cent and 10 per cent) 
and in combination in 7 cases (6 per cent to 9 per cent). 

Bronchiectasis occurred in 5 eases: once alone (5 per cent), twice with 
others of this group (5 per cent and 7 per cent) and twice in lueties (5 per 
cent and 6 to 11 per cent). 

Chronic Tonsillitis—In 3 cases so diagnosed the eosinophiles were 5 per 
cent, 5 per cent, and 9 per cent. 

Serofibrinous Pleurisy.—Five eases (5, 6, 8, 8, and 13 per cent). In one 
ease the patient was luetie. 

Pulmonary Tuberculosis—Five cases occurred with eosinophiles of 5 or 
6 per cent. In two additional cases (6 per cent and 8 per cent) tuberculosis 
and syphilis were associated. 
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RHEUMATIC FEVER GROUP 

In this group are included cases of acute and chronie rheumatic fever, 
chorea and rheumatic heart disease. There were 40 cases. Two of these pa- 
tients had erythema multiforme and one case was luetic. Eosinophilia was 
inconstant even in the same patient and did not seem to have a definite rela- 
tion to the total leucocyte count although in some eases it was definitely of 
the ‘‘reactive’’ type. The usual degree of eosinophilia was from 5 to 9 per 
cent. Six cases were 10 per cent or above, the highest being 19 per cent. 

In one remarkable case there were no eosinophiles until the development 
of a skin lesion suggesting pellagra, whereupon the eosinophiles rose rapidly 
to 12 per cent to 24 per cent and to 40 per cent associated with a rise in the 
total leucocyte count to 19,000. Six weeks later the leucocytes were 11,000 
and the eosinophiles 3 per cent and sometime later 19,000 and 12 per cent. 

‘DEGENERATIVE’ DISEASES 

In this group are included chronic multiple arthritis, general arterio- 
sclerosis, chronic nephritis, and hypertension. No attempt has been made to 
further subdivide this group. These were 28 cases. In this group are in- 
cluded 3 eases who had also chronie cholecystitis, one with syphilis, one with 
hay fever, and three with diabetes. As a rule the eosinophilia was not high— 
about 5 to 8 per cent. 

HYPERTHYROIDISM 
There were eight cases with a range of from 5 per cent to 9 per cent. 
DERMATOLOGIC CASES 


This is in no wise a representative group as patients with skin lesions 
are treated only as out-patients with few exceptions. There were 15 cases in 
this group. Of these, eight were miscellaneous conditions with eosinophile 
counts of from 5 to 19 per cent. An interesting case was one of leucoderma, 
urticaria, chronic bronchitis, and asthma. The patient repeatedly had an 
eosinophilia of 33 to 36 per cent. 

Six cases of arsenic poisoning during antiluetic therapy formed a con- 
spicuous group. The eosinophilia in these cases was 6 per cent, 7 to 9 per cent, 
13 per cent, 18 per cent, in one case 24 to 28 per cent, and in the sixth case 
the eosinophiles reached 65 per cent of the total leucocytes, which numbered 
12,000 per ¢.mm. 

SYPHILIS 

An eosinophilia of from 5 to 17 per cent was present in ten cases in which 
the primary diagnosis was syphilis. In addition, syphilis was present in 12 
of the above mentioned cases and may have been an important factor. 

MISCELLANEOUS 

There were 84 cases in this group. In a great variety of conditions rep- 
resented by only one ease, an eosinophilia of 5 per cent or even of 6 per cent 
occurred, often transiently. We believe that this is casual and of no signifi- 
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cance and these cases are accordingly not treated in detail here. There were 


42 such cases. The remaining 42 may be listed as follows: 


TABLE I 
~ Oe EE aa 
DIAGNOSIS NO. CASES EOSIN DIAGNOSIS NO, CASES EOSIN. 

Chronie Colitis 6 6-11 Carcinoma, liver 2 6-11 
Acute Colitis l 10 | Ly mphosareoma l 7-10 
Periarteritis nodosa 2 8-17 Pyelitis 4 5-15 
T. B. of male genitals l 7 Nephrolithiasis l 6-12 
Gastroptosis l 7 Hem. Staph. abscesses l 7 
Undiagnosed condition Chronie osteomyelitis ] 9 

of abdomen l 10 Searlet fever l 7 
Uleer of duodenum 6 5-8 Sprue l 8-27 
Constipation l 10 Lead poisoning l 5-8 
Anxiety neurosis l 8 ‘*Secondary anemia’’ l 8 
Angioneurotie edema l 14 | Thromboangeitis oblit. 1 10 
Idiopathic epilepsy l 7 Dysmenorrhea I 
Paralysis agitans l 7 Diag. unknown 1 14-20 
Carcinoma, rectum ] 12 Diag. unknown 1 | 73 


COMMENT 


Parasitic infestation accounted for 10 per cent of our cases of eosino- 
philia and of these half were trichiniasis. This group included some of the 
highest eosinophile counts, although in amebie dysentery the eosinophilia is 
uniformly slight. The highest count in our series was in a case of trichiniasis, 
81 per cent. 

In infections of the respiratory tract occasional cases of uncomplicated 
sinusitis exhibited persistent eosinophilia. An occasional case of lobar pneu- 
monia showed a ‘‘reactive’’ eosinophilia. Probably a great many such reac- 
tions were missed because of their transitory character. In contrast to lobar 
pneumonia, bronchopneumonia may show an eosinophilia at the height of the 
disease with a considerable leucocytosis. The chronic pulmonary affections 
(chronie bronchitis, emphysema and asthma) were well represented in this 
series accounting for about 13 per cent of the total. 

The rather high incidence of eosinophilia in the rheumatic fever group 
was a surprise to us. There were 40 cases (13 per cent) in this series. The 
eosinophilia was often very transient in the individual patient and while often 
of the ‘‘reactive’’ type was by no means constantly so. Further work is in 
progress by one of us to determine what relation the appearance of an eosino- 
philia has to the various phases of the disease. 

Nearly 10 per cent of the total number were cases of hypertension, 
chronic nephritis syndrome. The eosinophiles while not striking (usually 5 to 
8 per cent) were generally persistent. 

Not infrequently an eosinophilia is found in eases of hyperthyroidism, 
syphilis, chronie colitis, duodenal ulcer, and pyelitis. Eosinophilia is common 
in arsenic poisoning with skin manifestations. 

In fully 40 per cent of the cases in the present series the eosinophilia 
occurred in such a small percentage of the cases of a given group or came so 
narrowly within our arbitrary definition of eosinophilia that we deem it of no 
diagnostic importance. 
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It will be seen in the above that eosinophilia occurred in the majority of 
cases in our series in conditions that theoretically, at least, may be related to 
allergy. The relation of parasite to host, for example, is little understood and 
may be allergic. In pneumonia a definite antigen-antibody mechanism is at 
work. Conditions of chronie infection may belong to this group. The recent 
work of Swift and others tends to place rheumatic fever upon an allergic 
basis. It is in these conditions that eosinophilia is likely to oceur. Its exact 
relation to allergy is not known and much interesting work remains to be 
done in this field. 

SUMMARY 


1. An eosinophilia of 5 per cent or more occurred in 300 patients among 
5,000 general medical cases, all of whom had complete blood counts and stool 
examinations. The small number of dermatologic cases seen and the entire 
absence of scarlet fever patients prevent this series from being wholly repre- 
sentative. Cases of obvious blood diseases were excluded. 

2. Of the 300 cases of eosinophilia in this series, 10 per cent occurred in 
parasitic infestation; 13 per cent in rheumatic fever; 13 per cent in chronie 
pulmonary disease (chronic bronchitis, emphysema, asthma); 10 per cent in 
the chronic nephritis-general arterioselerotic group. In fully 40 per cent the 
eosinophilia occurred in isolated cases of various conditions and had no diag- 
nostie significance. 

It is suggested from this series that eosinophilia may be a part of the phe- 
nomenon of allergy. 
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ON THE PHYSIOLOGIC ACTION OF PRESSOR X (COLLIP)* 
By 8S. Soskin, Toronto, CANADA 
ROFESSOR J. B. COLLIP? (1928) has recently prepared extracts contain- 


ing a pressor substance, from various animal tissues and organs. At his 
request, we have investigated the physiologic action of several of these ex- 


4 





Started injection. Stopped injection. 


Fig. 1.—Dog 3. Blood pressure. Three c.c. pressor X testes (1) in 150 c.c. saline intravenously. 


tracts, and it seems advisable, for the guidance of others, to place on record a 
brief statement of the chief results. Like epinephrin, this substance, which 
one may ecall pressor X, causes a marked rise in blood pressure accompanied 


*From the Department of Physiology, University of Toronto. 
1Collip, J. B.: Am. Jour. Physiol., 1928, Ixxxv, 360. 
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Fig. 3.—Dog 2. Pressor X intestine. 
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by an acceleration of the heart rate and a diminution in kidney volume, but 
its action on the intestine, uterus, and the blood sugar is quite different. 
Injected continuously into the veins of dogs, anesthetized with ether or 


PRESSOR X 
SPLEEN 


(0.157, ) 





Fig. 4.—Rabbit intestine. 


PRESSOR X TESTES W) 


0.572, » TyRoves 





Fig. 5.—Virgin guinea pig uterus. 


amytal, the substance caused a marked rise in blood pressure, which fell, to the 
initial level or below it, immediately the injection was discontinued. (Fig. 1.) 
The rise in blood pressure was usually accompanied, in the intact animal, by 
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a slight acceleration of the heart. This acceleration was also observed in the 
isolated perfused mammalian (rabbit) heart, this being preceded by a slowing 
and lessening of the beats. (Fig. 2.) With the increased blood pressure there 
occurred a fall in kidney volume, as shown in Fig. 3. This tracing also shows 
the initial fall, preceding the rise in blood pressure, due to the presence of a 
depressor substance (probably histamine). It should be pointed out that this 
was observed only in extracts of intestine, but not in the other extracts. 
Intravenous injection of pressor X into decapitate cats produced pressor 
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Fig. 6.—This shows the striking difference between pressor X and epinephrin, as regards 
their effect on the blood sugar. The pressor extract used in this experiment had been previ- 
ously shown to exert about the same influence on the blood pressure as a 1/1000 solution of 
adrenalin chloride (Parke Davis). 





effects quite similar to those obtained in intact animals. In decapitate evis- 
cerated cats and in an eviscerated dog, it produced a definite rise in blood 
pressure, though not so marked as in the intact animal, indicating, therefore, 
a constriction of the blood vessels of the muscles and other extraabdominal 
tissues. 

When added to the nutrient fluid, pressor X caused only a slight and 
transient increase in the tonus of the isolated rabbit intestine (Fig. 4). It did 
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TABLE I 


- NORMAL HIGHEST BLOOD SUGAR 
RABBIT EXTRACT ROUTE BLOOD SUGAR PER CENT WITHIN 
PER CENT 4 HOURS 

ac oe ‘Intestine Subcutaneous 0.181 0.210 

9 rr ‘ 0.153 0.197 

3 Spleen sia 0.138 0.153 

4 sii os 0.147 0.173 

5 Testes Intravenous 0.182 0.202 

6 | ie e¢ 0.183 0.177 


It inhibited the rhythmic 


not revive the contractions inhibited by epinephrin. 
(Fig. 5.) 


contractions of the similarly observed virgin guinea pig uterus. 
Perhaps the most interesting contrast between pressor X and epinephrin 


is with regard to its effect on the blood-sugar level. Compared to the effects 


» 
° 
ia 

















BLOOD PRESSURE mms. nc. 






























BLOOD SUGAR ver cent 


(1) in 150 e.c. saline, 


7..—Continuous intravenous injections of 3 c.c. pressor X tests 
Davis) in 75 c.c. saline were administered over 


Fig. 
and 1.5 e.c. 1/1000 adrenalin chloride (Parke 
a period of half an hour, as indicated. 


of similar doses (as judged by the pressor effect) of 1/1000 adrenalin chloride 
(Parke Davis), the influence of the pressor extracts on the blood sugar was 
Injected intravenously into dogs, the pres- 


This 


relatively insignificant. (Fig. 6.) 
sor substance had a somewhat greater influence on the blood-sugar level. 
effect, however, was still very much less than that produced by doses of epi- 
nephrin causing a rise in blood pressure of the same magnitude. (Fig. 7.) 

Since the active principle responsible for this effect has not been isolated, 
the only method available for the approximate determination of dosage was 
comparison of the extent of the rise in blood pressure produced by injecting, 


into animals, comparable quantities of the two substances. Before further 
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work can be done, it will be necessary to evolve more accurate methods of 
assay, but since the problem cannot be continued with at the present time, it 
seemed to us important that the above facts be placed on record. 


132 NASSAU STREET. 


THE INFLUENCE OF Py, ON THE SELECTIVE BACTERIOSTATIC 
ACTION OF GENTIAN VIOLET ON MEMBERS OF THE 
COLON GROUP OF ORGANISMS* 


By W. D. Srovauu, M.D., M. Starr Nicuous, Pu.D., ANp Vera Vincent, B.A., 
Mapison, WIs. 


N A PREVIOUS papert on the use of gentian violet in water analysis, we 
reported a marked difference in the toxicity of gentian violet for certain 
strains of B. coli. Winslow and Doloff published a similar report, 1922, which 
indicated a somewhat lower toxicity for certain of these strains than we 
found for our strains. Hall and Ellefson reported the satisfactory use of 
this dye in much lower dilutions in milk and water examinations. In the 
previous work for obvious reasons we kept the reaction of the media con- 
stant, varied the strength of the dye, and added the dye to the media in 
which the organisms were incubated. The bacteriostatic action of basie sub- 
stances, dyes as well as other compounds and some of the factors which in- 
fluence this action has been reported by Klinger, Davis, Norton and Davis, 
Churehman, Smith, Kunnwerde and Pratt, Beckwith, 1921; Browning, Gul- 
bransen and Henneway, 1920, and others. The work of Stearns and Stearns, 
1924, on the ‘‘Chemical Mechanism of Bacterial Behavior with Special Refer- 
ence to Bacteriostasis and Gram’s Reaction’’ has offered chemical explana- 
tion of this phenomena. They presented data to show that the behavior of 
bacteria toward a dye is largely determined by the nature of the bacterial 
protein, this being an ampholyte combining with acid dyes on the acid side 
of their isoelectric point, and with basie dyes on the alkaline side. In our 
work we found that two closely related gram-negative organisms exhibited 
a marked difference in their sensitiveness to the bacteriostatic effect of a 
basic dye. Stearns and Stearns again in 1924 sighted still more data which 
tend to show that the phenomena of bacteriostasis is a purely chemical one. 
Besides the chemical composition of the dye they point out the importance 
of (1) composition of the media, (2) mass effect of bacteria, and (3) reaction 
of the media. Basie substances in the media would presumably aid the basic 
dye and increase its bacteriostatic effect and acid substances decrease it. 
In our previous work we added the dye directly to the media. We, 
therefore, decided to set up a series of experiments in which the dye and 
Prem Wisconsin State Laboratory of Hygiene, University of Wisconsin, Madison, Wis- 


consin. 
Received for publication, January 20, 1928. 
tSee this Journal. 
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bacteria would be brought together outside of the media in which they were 
to be grown, and that we would vary the hydrogen-ion concentration of the 
mixtures (dye and bacterial suspension), and the length of time of exposure 
of the bacteria to the dye. We hoped in this way we might be able to demon- 
strate the effect, if any, of the Py on the sensitiveness of these two strains of 
different groups of B. coli to gentian violet and to exclude all factors in- 
fluencing this difference except the character of the bacterial protein. 


EXPERIMENTAL WORK 

We experienced some difficulty in selecting a suitable buffer mixture 
that would permit a homogenous solution of the dye and would not effect the 
organisms. Clark’s (1917) buffer solutions were first tried, but owing to the 
fact that these salt solutions invariably precipitated much of the dye, and 
the inhibiting effect of the salts were an unknown quantity; they were aban- 
doned. For similar reasons Sorenson’s (1912) buffer solutions were not 
employed. Witte’s peptone was finally decided upon. It was found that a 
1 per cent solution of this peptone could be easily adjusted to any desired 
Py value by the addition of N/10 HCL of N/10 NaOH. It was also found 
that the gentian violet appeared to remain in true solution in this buffer 
mixture at P, values of 4.0, 5.0, 6.0, 7.0, 8.0, and 9.0, the values used in this work. 

The peptone solution was made by dissolving 10 grams of Witte’s pep- 
tone in 1000 ¢.c. of distilled water. This solution was boiled and filtered. 
The adjustment to the desired Py value was made by addition of N/10 HCL 
or N/10 NaOH and comparison with standard buffer solutions. The indica- 
tors used were Clark’s series except for the Py value 4.0 and in this ease 
Methyl orange (La Motte) was substituted for Brom phenol blue. These 
buffer solutions were adjusted, boiled, filtered, and given a final cheek be- 
fore use in the experiments. 

The dye concentration of 1-5000 (National Aniline Chemical, Chemical 
Co. ‘‘Gentian Violet 6B’’ lot number 2033) was used throughout these ex- 
periments. This strength was used because we desired to get a definite in- 
hibitory action. 

The exact procedure for exposing the organisms to the action of the 
dye buffer mixtures was as follows: 

‘Methyl Red positive organisms strain I and Voges-Proskauer positive 
organisms strain 18 of our previous work (1926) were the organisms used. 
The suspensions of organisms were obtained by washing a twenty-four-hour 
growth from an agar slant with 2 ¢.c. of sterile salt solution. From this sus- 
pension 1 ¢.c. was pipetted to 15 ¢.c. of the buffer mixture of the desired Py 
value. This constituted the standard suspension for the experiment. To 40 
e.c. of the buffer solution of desired Py value was added 1 e¢.e. of 1 per cent 
aqueous solution of the gentian violet and 10 ¢.c. of the standard suspension. 
This is the dye buffer contact mixture. For the buffer contact mixture with- 
out dye hereafter known as ‘‘control,’’ 8 ¢.c. of the desired buffer mixture 
was mixed with 2 ¢.c. of above standard suspension. The temperature of the 
mixture during the time of contact with bacteria was approximately 22° C. 
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At the end of definite periods of time after the preparation of these 
contact mixtures, viz., 5, 15, 30, 45, 60, 75, 90, 105, 120, 150, 180, and 240 
minutes, subcultures were made into glucose bouillon by withdrawing 0.1 ¢.e. 
from the contact dye mixtures and the controls. These subcultures were 


incubated at body temperature and observed for the first slight but definite 
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Figs. 1-12. 


appearance of turbidity. This method of showing the lag of subculture 
growth is accurate to within ten minutes. The results of these experiments 
are graphically shown in the charts, Figs. 1 to 12, inclusive. Comparison of 
the effect of the dye and control mixtures on the growth of the two types of 
organisms are shown in Figs. 13 to 24, inclusive 
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DISCUSSION 


Comparison of Figs. 1 to 6 show that the greatest effeet of the dye is 
evideneed at Py 5.0 and 6.0 for Voges-Proskauer organisms while at Py 4.0 


the dye effect is closely approached by the buffer solution without the dye. 
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It is seen that at Py 6.0 the dye has its greatest effect upon Voges-Proskauer 
organisms for at this Py the buffer solution is shown to have practically no 
effect. 

Comparison of Figs. 7 to 12, inclusive, show that the greatest inhibitive 
effect of the dye is evidenced at Py 7.0 and 8.0 for the Methyl Red organ- 
isms. The strongest inhibition is shown in Fig. 11 at Py 8.0 
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For both types of organisms it is seen that the buffer showed no effect 
on subeulture growth at Py, values of 6.0, 7.0, 8.0, and 9.0. 

In Figs. 13 to 24, inelusive, is shown the first twelve curves superim- 
posed in their respective order to show the effect of buffer and of dye buffer 
on the two types of organisms, at each Py value. Here again it is seen that 
the effect of the dye on Voges-Proskauer organisms is greatest at Py 5.0 and 
6.0 and greatest on the Methyl Red organisms at Py, 7.0 and 8.0. In the buffer 
solution alone the organisms behave quite alike except that the aversion of 
the Methyl Red type to alkali and the Voges-Proskauer type to acid is evi 
denced to a slight degree. 


SUMMARY 


Using buffered solutions which at Py values above 6.0 showed no inhibi- 
tive action on the growth of the organisms, it was possible to demonstrate 
the influence of Py, on the selective bacteriostatic effect of gentian violet on 
certain strains of B. coli. By these experiments we have eliminated the in- 
terfering action of the products of bacterial growth in media when the dye 
is added to the media. It is also apparent that the Py values to which these 
organisms were exposed to the dye determined the strength of the inhibitory 
action of the dye, and that the growth of two members of the colon group 
of organisms (methyl red positive and Voges-Proskauer positive) are af- 
fected greatest by the dye at different degrees of acidity. Following Stearn’s 
explanation of the bacterigstatic action of dyes our results indicate that there 
is a wide difference in the isoeleectrie range of the bacterial protein of two 
closely related strains of gram-negative organisms, and that the gram-nega- 
tive reaction covers a wide range of Py values. 

These results also indicate that gentian violet has its most selective bae- 
teriostatic effect on members of the colon group when acting in a solution 
buffered to a Py of 8.0, and the action is markedly selective in this group 
between Py, 7.0 and 8.0. 
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THE OCCURRENCE OF PARATYPHOID AGGLUTININS IN SERA 
TESTED FOR TYPHOID AGGLUTINATION* 


sy Ropert A. Kitpurre, A.M., M.D., ArLantic Crry, N. J. 


RACTICALLY all serologists are agreed upon the fact that the macro- 

scopic method of conducting the agglutination test for the presence of 
typhoid agglutinins is the method of choice and, whenever the character of 
the specimen permits this technic, it is customary to test for the presence of 
paratyphoid agglutinins as well. 

Whenever paratyphoid as well as typhoid agglutination occurs, there 
are two possibilities: (a) the paratyphoid agglutination may be an instance 
of group agglutination; or, (b) the paratyphoid agglutination may be evi- 
dence of paratyphoid fever. The differentiation between these two possi- 
bilities is achieved, of course, by recording changes in the agglutinin titer 
upon a repetition of the test or by absorption tests. 

Paratyphoid fever is an infrequent disease and the presence of para- 
typhoid agglutinins is commonly regarded as a relatively infrequent oceur- 
rence in the routine typhoid agglutination test so that, at times, it becomes 
a matter for decision as to whether it is worth while to conduct all three 
tests on sera submitted for routine examination. 

A survey of this phase of the question has recently been reported by 
Gilbert and Groesbeck.' Of 13,644 sera routinely tested, an average of 0.09 
per cent showed complete agglutination of paratyphoid bacilli and 0.7 per 
eent showed partial agglutination. 

As a result of these findings these observers concluded that the test for 
paratyphoid agglutinins could be omitted from the routine examination ex- 
cept when paratyphoid infection was suspected. 

While the clinical course and treatment of typhoid and paratyphoid in- 
feetions have much in common, their differentiation is desirable in the inter- 
ests of exact diagnosis. and for statistical purposes, and, especially as para- 
typhoid fever may be overlooked or unsuspected without suggestive leads 
from the agglutination reaction, it has always been the custom in these 
laboratories to conduct the three tests simultaneously on each serum examined. 

The macroscopie technie using formalinized suspensions, serum dilutions 
of 1:20 to 1:640, with adequate controls is used. In view of the conelusions of 
Gilbert and Groesbeck it was thought worth while to survey all the tests 
made in these laboratories from 1925 to 1927, inclusive, a total of 495. 

Of these 188 or 37.9 per cent agglutinated B. typhosus, the average dilu- 


tion of the serum in which agglutination oeeurred being 1:187. 

*From the Laboratories of The Atlantic City Hospital. 
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Bb. paratyphosus A was agglutinated by 54 sera or 10.9 per cent, the 
average titer being 1:156, while B. paratyphosus B was agglutinated by 75 
sera, or 15.1 per cent, the average agglutination titer being 1:269. 

Paratyphoid agglutination was encountered, therefore, in 129 sera or 
27 per cent. 

All of the positive cases in which clinical disease was present were bac- 
teriologically proved to be typhoid fever and a case of paratyphoid infection 
was not encountered. <As all the paratyphoid agglutinations were group 
agglutinations, therefore, the strength of the reactions is of some interest. 

The lowest agglutination possible within the limits of the test was 1:20 
and the highest 1:640. 

The varying agglutinin titers for paratyphoid bacilli of the 129 sera in 


which paratyphoid agglutination occurred are shown in Tables I and II. 


TABLE | 


PARATYPHOID A AGGLUTINATIONS 


SERUM DILUTION NO. POSITIVE SERA PER CENT 
1:20 3 2.3 
1:40 6 1.6 
1:80 19 16.0 
1:160 17 15.0 
1:320 $ 3.3 
1:640 { 3.1 


TABLE II 


PARATYPHOID B AGGLUTINATIONS 


SERUM DILUTION NO. POSITIVE SERA PER CEN 
1:20 2 Lo 
1:40 S 6.1 
1:80 14 1.0 
1:160 1S 13.9 
1:320 16 12.0 
1: 640 17 13.0 


The relatively high agglutinin titer of these group agglutinations en- 
countered with an unexpected frequency would have led to a suspicion of 
paratyphoid infection or its presence as a mixed infection were it not for the 
fact that the clinical course of the disease, the typhoid agglutinin titer, and 
the bacteriologic examinations of the blood, urine, and feces sufficed to prove 
the diagnosis of typhoid fever. 

In this series, small though it be, the findings of Gilbert and Groesbeck 
as concerns the infrequeney of paratyphoid agglutinins are not confirmed, 
possibly because the macroscopic technic which is somewhat more delicate, 
was used as compared to the microscopic method used in their series. 

For the present, at least, it will be the custom of these laboratories to 


test each serum against all strains. 








EVIDENCE OF THE SPECIFICITY OF THE INTRACUTANEOUS 
POLLEN TEST IN MAN* 


By R. W. Lamson, Pu.D., M.D., ann Gorpon Auues, Pu.D.. Los ANGELES 


bbs intracutaneous test with pollen extract is frequently used as an aid 
to diagnosis in cases of asthma, hay fever, or other elinieal allergy. It is 
not employed by certain workers because it is assumed to be nonspecific, or at 
least to fail to distinguish sensitizations to closely related pollens. Several 
published reports form the basis for such beliefs. Cooke’ and his associates 
used this test in a study of grass pollen sensitizations and coneluded that ‘‘an 
individual reacting to one reacts to all, which bespeaks a biological identity 
of the proteins derived from the pollens of the graminaceae.’’ Coca? found a 
single exception to this rule. Brown*® agreed with Cooke and extended the 
previous conclusions in that he believes ‘‘that patients reacting to the pollen 
of short ragweed will usually react also to other members of the compositae.’’ 
VanderVeer* and Kahn’ apparently agree with the previous views. Others 
have published observations pointing to an identity of the excitants in low 
and high ragweed. Walker® in a small series obtained little evidence of iden- 
tity of any of the so-called fall pollens. He reports but one ease that reacted 
equally strongly to all members of the compositae. In view of these theories 
it seems logical to speculate as to whether these observations are but mani- 
festations of a fundamental biologic law governing all groups of hay fever 
plants. The observations which follow are submitted as evidence in this 
connection. 

Two important components of the test must be taken into account, though 
each cannot be studied entirely separate. First, the reactive capacity of the 
skin may be assumed to be incapable of demonstrating specificity. That is, 
any protein solution or irritant might, when injected into the skin, produce 
an urticaria-like response, or the material tested might react one day and not 
the next and such alternation continue without end. If this were the ease, of 
course, no significance could be attached to the test. The second factor is 
coneerned with the reactive constituents in the pollen extract. If these are 
identical within a family or genus, then a test with a single pollen should indi- 
cate skin sensitization to pollens of that particular group. Chemical deter- 
mination of nitrogen partition or attempts to establish any particular chemi- 
cal constituent as characteristic of a single pollen do not, as yet, yield results 
that may be identified with species or other botanic subdivision. <A recent 
study’ in this laboratory of the micro-morphologic characteristics of grass 
pollens disclosed no significant difference which could be correlated with 


genera, though certain differences were noted among the fall pollens. 


*From the Allergy Clinic of Dr. George Piness, Los Angeles, California, 
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The present study was designed to furnish data relative to the problems 
indicated above. The first point considered was duplication of the tests; 
the second, skin reactions to several species within a genus and in one ease to 
two subspecies within a species. Some of the data have been indicated in a 


preliminary report,* and we now wish to present the complete data. 
METHODS 
The method of making pollen extracts has been outlined in detail in an- 
other article.’ The test solution is a 1-1000 extract. Approximately 0.02 c.c. 


of this solution is injected into the skin on the lateral aspect of the upper arm. 
The method of recording 


results is based on a numerical estimate of the degree of the reaction. A four- 
It would correspond 


The reactions are read in fifteen to twenty minutes. 


plus reaction is the largest and has definite pseudopods. 
to MeLaughlin’s'® Fig. 1. His Fig. 2 we would call a three-plus; the wheal is 
enlarged but not to the extent seen in the more positive reaction. One or 
more small pseudopods must be present. All other reactions which show dif- 
the control are considered doubtful. They are recorded as 
The tendeney is to 


ferences from 
two-plus, but most of them are undoubtedly negative. 
overestimate the degree of positiveness. We lean to the side of conservatism 
but the borderline reaction is always difficult to evaluate. A marked two-plus 
Sex and age distribution are 


reaction might actually be a weak three-plus, ete. 
These patients are known to 


quite uniform throughout the several groups. 
have a clinical allergy, asthma and hay fever being the most common diag- 
noses in the series. 

One of the most important criteria in judging any analytical method is 
the frequeney with which duplication of results may be obtained. We have 
applied this measure to the intracutaneous test and the results obtained are 
given in Table I. 

The extracts of four different pollens were employed in this series of 27 
allergic patients. Each pollen was tested twice using solution from two sepa- 
rate bottles, A and B. The tests were placed about one inch apart in the long 
axis of the arm. The first 10 cases are those giving definitely positive reac- 
tions to Cynodon dactylon in duplicate and to practically no other pollen. In 
the last four of these, moderately positive three-plus reactions were obtained 
to some of the other pollens on one of the duplicates and in most eases the 
second test was recorded as a two-plus. Cases 11 through 15 gave definite 
reactions to Ambrosia psilostachya in duplicate, and in the last case only was 
there a mild reaction to another pollen, and the second test of this pair was 
considered doubtful. Probably these discrepancies in duplicates are instances 
of borderline reactions. A study of the data presented will indicate exact 
duplication of the reactions both positive and negative in the same patient 
in the majority of the cases. Other studies* '' have shown that duplication of 
a majority of skin reactions to pollen is possible even when a two-week inter- 
val elapsed between tests. Absolute mathematical precision is not claimed 
for this skin test, but it does appear to have an accuracy comparable to other 


tests involving biologie factors. 
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TABLE I 


DUPLICATION OF INTRACUTANEOUS TESTS 


AMBROSIA ARTEMISIA ATRIPLEX CY NODON 
CASE NO. PSILOSTACHYA PRIDENTATA POLY CARPA DACTY LON 
\ B \ B \ B \ B 
] 4 t 
pA ya 4 t 
} 2 ys 4 4 
2 } 4 
a) 2 2 } } 
+0) ~ ~ yA yA 3 3 
7 2 ) 4 4 
Ss ye 5 3 3 
v ) ye 3 y ) } } 
10 4 3 ” } j 
11 } } 
12 ! t - - 
13 ; 3 = 
l4 } } o 
15 4 4 “ ) 2 
16 } 4 4 } 
17 t ; j j 
18 3 3 } 4 
19 } 4 4 4 
20 } 4 3 3 
21 } } Z 2 t } $ } 
oe ) ) t } 4 2 
23 4 4 } } 4 } } , 
24 } t } } } } } } 
25 $ } } } + 4 ? f 
26 } 4 4 } { ? 4 t 
rf | } } ) } { ? 3 ) 


In Table If a summary is presented of the reactions obtained on 105 pa- 
tients with pollens from four different genera. The pollen of ragweed reacted 
in 75 per cent of the cases and Allscale pollen in about 43 per eent. The 
pollen of Bermuda grass, a common sensitization in this seetion of the eoun- 


try, reacted in about 50 per cent of the cases. 


TABLE II 


DISTRIBUTION OF REACTION TO FoUR COMMON FALL POLLENS. TOTAL NUMBER OF PATIENTS 
OBSERVED, 105; 61 MALES AND 44 FEMALES 


POLLEN TESTED NO, REACTING 


Ambrosia psilostachya (Western ragweed ) 75 patients 
Artemisia tridentata (Sagebrush ) 51 st 
Atriplex polycarpa (Allseale ) +4 “i 
Cynodon dactylon (Bermuda grass D0) vi 


These two tables furnish data tending to refute the claim that an indi- 
vidual skin sensitive to one of the compositae is usually sensitive to other 
members of this family or that there is necessarily any correlation between 
the reactive substance in pollens more widely separated than those generé 


within the compositae. 
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In Tables III, 1V, and V we will attempt to show that the skin reactions 
to pollens within a genus are not uniformly positive or uniformly negative on 
the same patient. The individuals considered in Tables III and 1V were tested 
with six species of Artemisia, one of these being represented by two sub- 
species. ‘Twenty-two per cent of those tested reacted to but one of the six 
pollens, and 60 per cent of them reacted to not more than three (one-half) of 
the pollens tested. In the subspecies of Artemisia vulgaris the botanic dif- 
ferences are but minor ones, yet 24 out of the 50 patients tested reacted to but 
one of the two subspecies. It will be noted that no pollen consistently gave 
negative reactions, and that none reacted on all the patients tested. Although 
the reactive factor was shown to be present in each extract this faetor was 
inactive in the absence of skin sensitization. 

In Table V essentially similar results are shown for the seven species of 
Atriplex studied. Over 20 per cent of the patients reacted to but one pollen 


and 65 per cent reacted to not more than three pollens of the seven. 


TABLE III 


DISTRIBUTION OF REACTION AMONG SIX SPECIES OF ARTEMISIA (SAGEBRUSH ) 


SPECIES 
NO. OF POL 
LENS RE NO, OF BIENNIS CALIFORNICA CAMPESTRIS DRACUNCULUS TRIDENTATA VULGARIS? 
ACTED TO PATIENTS 
] 18 } $ 3 l 4 2 
2 19 6 2 3 7 10 1] 
} 12 6 } 7 6 7 6 
4 9 5 5 6 5 7 S 
5 S . 5 7 6 7 7 
6 16 16 16 16 16 16 16 
Totals 82 $5 36 $2 $1 1 0) 


TABLE IV 


DISTRIBUTION OF REACTIONS AMONG SUBSPECIES OF ARTEMISIA VULGARIS—SP. (MUGWORT) 


NO. OF REACTING TO REACTING TO REACTING TO 
PATIENTS BOTH LUDOVICIANA ONLY HETEROPHYLLA ONLY 
50 PH 1s 6 


The data in these tables indicate that an allergie patient does not neces- 
sarily react to all ‘‘fall’’ pollens if he reacts to one; he may react to but one 
within a genus or to but one of a subspecies. The reaction, therefore, seems 
sapable of differentiating between pollens even though chemical criteria are 
inadequate. This phenomenon has been demonstrated in a study of reactions 
to grass pollens’? wherein it was shown that a definite skin hypersensitive 
individual might consistently remain negative to one or more common grass 
pollens, in spite of injection of these pollens and natural exposure to them for 
one or more years. 

In the preceding discussions we have purposely avoided any reference to 
the clinical significance of the particular skin reactions. Nothing in the data 
presented could be construed as evidence in favor of or against a direct rela- 
tionship between the skin reactions and the clinical significance thereof. These 
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data are presented and analyzed from the standpoint of the skin reactions 


only and seem to justify us in making certain deductions. 


TABLE V 
DISTRIBUTION OF REACTIONS AMONG SEVEN SPECIES OF ATRIPLEX (SCALES 


SPECIES 


NO, OF POL 


LENS RE NO.OF ARGENTEA BRACTEOSA CANESCENS LENTIFORMIS PATULA POLYCARPA ROSEA 
ACTED TO PATIENTS 

l 16 } 2 2 3 l 2 2 

2 14 ] 6 5 5 9 9 j 

3 17 10) () S 5 s 5 5 

} 9 ) } ( 4 5 & x4 

7 S 2 7 7 6 8 7 

6 4 ? » 9 ° 3 

7 5 5 ) ) ) ) ) 
Totals 72 () 7 ? or at) 9 4 


CONCLUSIONS 


1. By the employment of the methods outlined, duplication of intraeu- 
taneous tests with pollen extracts in the skin hypersensitive individual was 
possible in a large majority of the cases. 

2. A strongly positive skin reaction to one pollen in the allergie patient 
is not necessarily accompanied by a corresponding skin sensitivity to all other 
pollens. In facet the majority of patients did not react positively to one-half 
of the pollens within a genus. Evidence is submitted to show that a similar 
phenomenon may be manifested when pollens within a subspecies are tested. 

3. These findings are considered evidence that the intracutaneous test is 
specific; and a privri that the reactive capacity of the patient’s skin, and the 
reacting substance in the pollen extract manifest specificity. The test may 
be of value in separating closely related pollens even though morphologie 
studies of the pollen grains or chemical examination of the extract are inecon- 
clusive. 

4. Absolutely no attempt is made to correlate these reactions with the 


etiology in an allergic patient. 
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HEMOAGGLUTINATION 


1. HEMOAGGLUTINATION IN THE BLoop or INFANTS 
By WarNER M. Karsuner,* B.S., M.D., F.A.C.S., SEATTLE 


Y THIS term is understood that peculiar phenomenon known as the 

clumping of erythrocytes when mixed with the serum of another animal. 
If the animals belong to the same general species, it is known as iso-aggluti- 
nation; if they be of different species, it is called hetero-agglutination. 

For many years it has been known that blood, withdrawn from one 
animal and injected into the blood stream of another, will often produce im- 
mediate, alarming, and even fatal results. During the past quarter of a 
century much scientific inquiry has been made to determine the cause and 
nature of this reaction. Landsteiner, in 1901, found after a study of the 
blood in a small series of cases, that the fatal results were probably due to 
agglutination of the red blood cells; he also found that human blood could 
be divided into three distinet groups. Hecktoen in 1907 confirmed these 
findings, and Jansky in the same year added another group, making four 
in all, each marked by characteristic reactions. Accordingly, he worked out 
a table for the classification of human blood based on the phenomenon of iso- 
agglutination. Some two or three years later, Moss, working independently, 
framed a table identical with the Jansky classification, except that Groups I 
and IV are in reverse order. For some reason, other than right of discovery, 
the Moss system has been most generally adopted. It is the one used in this 
paper, although full credit belongs to Jansky because of his prior work. 

Since 1910 many observers have invaded this interesting serologie field, 
and separately they have arrived at conclusions more or less contradictory. It 
is not the intention to contrast those findings or pass upon the claims of the 
various investigators, except as their reports deal with problems that lie 
within or adjacent to the province of this paper, namely, the blood of infants. 

During the late World War when transfusion became so urgent because 
of the numerous eases of hemorrhage, quick, easy methods of blood typing 
were highly desirable, and several simple procedures were evolved. In gen- 
eral, they all fall under two groups, the macroscopic and microscopic. The 
former method involves the use of serologic tubes carrying mixtures of red 


*From the Bacteriology Department, University of Washington, Seattle. 
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cells and serum, together with controls. The agglutination is seen as masses 

of clumped red cells which sink to the bottom of the tubes. While this 

method is accurate and highly satisfactory in the hands of trained experts, 

it offers no advantage over the quick and simple microscopic method for the 

average typist. The latter method, therefore, has been followed exclusively. 
Technie employed: 


1. Moss’ Classification. 


SERA TYPES 
CELL GROUPS PER CENT 
l pA 3 i 
I 7) \ - Q 
II 0 0 } $0) 
II] 0 } 0 10 
IV 0 0 0 0 $? 


Explanation of Table: 

Group I.) The serum of Type I does not agglutinate the red cells of any 
of the four groups of cells; the corpuscles of that group, however, are 
clumped by the sera of the other three types. 

Group Il. Type II gives a positive reaction with Groups [ and III; nega- 
tive with II and IV. 

Group III. The Type III] serum will agglutinate the red cells of Groups 
I and II; it will not clump those of Groups III and IV. 

Group IV. While none of the four types of sera will agglutinate Group 
IV red cells its own serum will clump those of the three other groups. 

2. Vincent’s Open Slide Agglutination Method.—This method was followed 
exclusively because of its accuracy and simplicity. It consists of the following 
procedure : 

pe De 
R.C.X R.C.X 

a. Place one drop of No. 2 serum on the left end of the slide. Place one 
drop of No. 3 serum on the right end of the slide. 

b. Mix one small loopful of prepared red cell suspension with each drop 
of serum, respectively, taking care to flame the loop before each mixing. 

c. 
decanting off the supernatant fluid, then washing the cells in normal salt 
Since the umbilical blood was collected in sterile normal salt solu- 


Red cell suspension is prepared by centrifuging the citrated blood, 


solution. 
tion containing 1 per cent sodium citrate, this portion of the procedure was 
found quite unnecessary; accordingly, loopsfull of red cells were taken di- 
rectly from the vials. From making many tests, no difference could be 
detected in changed reactions or in the amount of time required for ag- 
glutination; therefore, this portion of the technic was omitted. 

d. At regular intervals of two or three minutes, the slide should be 
agitated by alternate tilting to aid diffusion and hasten the process of clump- 
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ing. This is usually complete within ten or fifteen minutes. Cover-slips are 
not necessary if examined at once. The microscope should be used in every 
case. 

3. Stock Sera.—Inactivated stock sera, Types Il and IIL], adult, were secured 
from the Virginia Mason Laboratory and preserved in sealed, capillary tubes 
in the ice box. No deterioration in potency was detected before each quan- 
tity of stock sera was replenished, some two months after withdrawal. Ne 
preservative was used, and no special preparation required other than above 
mentioned. 

4. Umbilical Blood.—This was obtained from various private hospitals 
through cooperation of obstetric departments and the attendant physicians. 
After delivery the umbilical cord was cut and drained into twin-batteries of 
two-dram vials, each, before expression. One empty vial received blood 
which was allowed to clot and the serum later removed as needed; the other 
vial, partly filled with 1 per cent sodium citrate in normal salt solution, re- 
eeived blood which did not clot. These specimens were preserved in an 
electric refrigerator and examined as soon as possible, usually within forty- 
eight hours after collection. Frequently, a week or so after the discovery 
of a good, strong reacting umbilical serum, its potency on retest with both 
the original and new red cells was well preserved. So far as determined, if 
both the red cells and serum were stored in the refrigerator and preserved 
from bacterial invasion, agglutination persisted. If the specimen was grossly 
contaminated, the clumping phenomenon was soon destroyed. 

It should be noted here that the specimens of umbilical blood were 
secured under the most favorable conditions. The vials containing the citrate 
solution were twice autoclaved, once when prepared and again before going 
to the obstetrie wards, to prevent contamination of the delivery room. The 
blood from the cord was then drawn into these sterile containers and, if not 


later contaminated, was preserved for a considerable period of time. 


TABLE I] 


RESULTS OF TYPING UMBILICAL RED CELLS 


r'YPE SEX CASES TOTAL CASES TOTAL PER CEN'l 
M 2 
. F 4 6 7.1/2 
MoM “15 — seal 
II F 17 32 10) 
MoM 3 ; ; 
III F 5 8 10 
M 1s : , — 
IV F 16 34 42.1/2 
M — , _ - : 
Total F 42 80 100 


Explanation of Table I—As stated before, the red cells were tested with 
fresh human serum of known types, II and III, for group determination. It 
will be seen that.the percentages found for the four different general types 











HEMOAGGLUTINATION 1137 


of umbilical blood correspond quite closely with the percentages usually 
alloted for adult blood. In other words, the agglutinogenie property of 
erythrocytes appears fully developed and quite normal at birth. There existed 
no opportunity to recheck the infants blood at a later period to learn if the 
postpartum type persisted; neither was it possible to compare the fetal types 
with those of maternal blood. 

Of the eighty cases examined, the sexes are represented about equally, 
thirty-eight males and forty-two females. Little difference could be found 
in this series of typings from that standpoint, except perhaps, a_ slightly 


higher percentage of the less common groups for girls. 


TABLE II 
RESULTS OF CROSS-AGGLUTINATING UMBILICAL CELLS With UMBILICAL SERUM 
SERUM X., SERUM Y. 
a] 0 
RC.¥. B.C.2. 
a. », CASES PER CENT 
s0th positive ~ 11.2 a 
One positive 94 39.1/3 
Neither positive 36 a3 
Total cross ugg. 6S 100 


Explanation of Table I1.—This shows a series of sixty-eight cases of 
cross-agglutinations, e.g., umbilical serum X, was mixed with umbilical red 
cells Y, while the blood serum of Y was typed with the red cells of X, re- 
spectively, on opposite ends of a microscopic slide, as shown in the table 
heading. Agglutination occurred in only eight cases, simultaneously, at both 
ends of the slide; in twenty-four cases a single test showed positive; while 
in thirty-six trials, neither mixture showed agglutination. It will be further 
noted that the typings were made in pairs, so that the sixty-eight cases repre- 
sent, in reality, one hundred thirty-six trials. According to the Moss elassi- 
fication, Type I serum will agglutinate neither of the four groups of cells; 
nor are the cells of Group IV clumped by any of the normal types of sera. 
It follows, therefore, that combinations of sera and cells made at random 
will include many negative tests. Of the combinations tabulated above, i.e., 
the one hundred thirty-six trial agglutinations, seventy-one were theoretically 
positive but only forty showed positive by actual test. In other words, of 
the theoretically positive reactions only 56 per cent showed the clumping 
phenomenon. In some eases these reactions were vigorous and appeared 
promptly; others proved weak and somewhat delayed; still others, which 
should have occurred, did not appear. It is, therefore, quite apparent that 
the agglutinin of umbilical serum does not show the same degree of reac- 
tivity as shown by the serum of an adult. 

In Tables I and II, the findings confirm in a general way the observations 
of De Biasi, reported in 1923. He found in a series of one hundred eases of 
umbilical blood, the following group percentages, according to the Moss’ 


classification : 








1138 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Group | 12 per cent 
Group II 24 per cent 
Group III 17 per cent 
Group IV 47 per cent 


He also found that it was possible to arrange the red cells according to this 
classification scheme. While his percentages differ slightly from these find- 
ings, as shown in Table I, nevertheless they are as a whole, confirmed. There- 
fore, his statement may be concurred in that ‘‘corpuseles of the newborn 
infants have their quota of receptors.’’ 

As regards his findings in infant serums, in no cases were the maternal 
red cells agglutinated by the serum of the infant; in four cases only did he 
find that the infants red cells were clumped by maternal serum. This result 
one would naturally anticipate, since the red cells of the child are developed 
from its own tissues; whereas there must necessarily exist some osmotie ex- 
change between maternal and fetal sera, in other words, the serum of the 
newborn is a mixture. By cross-typing one umbilical blood with another, 
agglutinin if present and well developed in the serum of the newborn should 
give the same reactions and pereentages shown by normal adult sera when 
typed against these cells. This is not true, as shown in Table II. In only 
about one-half the cases are theoretically positive agglutinations confirmed 
by laboratory tests. 

CONCLUSIONS 


I. The erythrocytes of umbilical blood, react in a normal way, and give 
the same group percentages shown by adults; their agglutinophyllie power, 
therefore, appears fully developed at time of birth. 

II. Umbilical serum shows in a positive way, its theoretic reaetion in 
about 50 per cent of cases; many of these when present are weak with action 
somewhat delayed. It appears, therefore, that its agglutinin is often im- 
mature or not fully developed at time of birth. 
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LABORATORY METHODS 


A BLOOD STAIN GIVING MORE CONSTANT RESULTS* 


A New DEPARTURE IN STAINING With ROMANOWSKY STAINS Wuicu ELIMINATES 
A NUMBER OF SOURCES OF ERROR 


By Roy F. Fremster, M.D., D.P.H., AaNp Otive S. Feemster, A.B. 
NEW ORLEANS 


DIFFICULTIES WITH WRIGHT’S STAIN 


Mo? everyone has had difficulties at times getting satisfactory results 
with the present methods of staining with the various modifications of 
Romanowsky stains. Sometimes a specimen of Wright’s stain will fail to 
stain properly and has to be discarded, whereas the next sample, made up 
apparently in the same way and from the same ingredients, will prove quite 
satisfactory. 

At other times the difficulties may arise from failing to remember the 
staining time or the proper amount of water needed to dilute the stain, or from 
accidental bungling in handling the slide during the process of staining. As 
a result some smears are not stained deeply enough for use, while others are 
heavily stained and perhaps covered with a dense film of precipitate which 
obscures all details. The beginner particularly is prone to have difficulty in 
obtaining well stained smears. 

Often these failures are discouraging because it is difficult to locate defi- 
nitely the factor causing the poor results. On several occasions we have hap- 
pened to have poor luck just when we had a set of particularly interesting 
slides which we wished to stain for class work or for demonstration purposes. 
We have also observed, in looking over loan collections in other departments 
and other schools, that blood smears are often so poorly stained that they fail 
to show the things which they are supposed to illustrate. 

For these reasons we undertook some time ago to investigate the factors 
responsible for failurés in getting proper results with Wright’s stain, hoping 
at the same time to hit upon a method which would give more constant results. 


SEARCH FOR A DECOLORIZING SOLUTION 


Since overstaining and precipitated stain seemed so often to be the erux 
of the difficulty, it seemed to us that one way out would be to purposely 
overstain the smears and then partially decolorize them. We had already 
made use of the expedient at times of removing precipitate with ethyl aleohol. 
However, it was quite easy to completely decolorize the smear in this way, the 
nuclear blues being particularly attacked, so some slower acting and more 
differential decolorizing solution had to be found. 

*From the Department of Bacteriology snd Pathology of Tulane University of Louisiana, 
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Experimentation with all of the other common solvents used in the labo- 
ratory proved fruitless. They removed either all or none of the stain. Mix- 
tures of these solvents in varying proportions likewise proved useless. 

» us that something might be added to the ethyl alcohol to 


It oceurred te 
make it more differential. Since the blues were especially 


slow its action or 
attacked by this solvent, we added varying quantities of methylene blue, 
finding that a saturated solution gave fair results, but much of the azure was 
This fact suggested the use of Wright’s stain, itself, in the deecolorizing 


lost. 
The results obtained with this 


solution, as the azures might then be retained. 
solution, after learning to adjust the factors, as described below, which cause 
variations in the stains, were very satisfactory. 

PREPARATION OF SOLUTIONS 


Solution I.—This consists of Wright’s stain dissolved in absolute methy! 
alcohol in the usual way. However, we prefer to prepare the solution by 
enough of the dry powder into a dry clean bottle to saturate the 


0.3 em. will dissolve in 


— 


placing 
amount of alcohol added (not more than about 
100 ¢.c.). The solution should be allowed to stand for several hours, prefer- 


ably a day or two, with occasional shaking. It should then be filtered and 


diluted with one-fifth of its volume of methyl alcohol. 

Solution I11.—This consists of a saturated solution of Wright’s stain in 
85 per cent to 90 per cent ethyl aleohol (only about 0.2 gm. will dissolve in 
100 ¢.c.). We usually prepare this solution by using nine parts of 95 per cent 
alcohol to one part of distilled water as the solvent. This solution must stand 
for not less than twenty-four hours, preferably longer, with oecasional shak- 
ing before it can be used, because saturation is slowly reached when the excess 
of stain present is so small. It is well to filter before using, otherwise some of 
the undissolved stain is likely to be poured on the slide and fail to be 


washed off. 
DIRECTIONS FOR USING STAIN 


1. Drop on just sufficient stain (Solution I) to cover blood smear; drain off 


excess stain at once; let stand until all of the stain remaining on the slide 


turns red. 
2. Flood with distilled water and allow to stand for one or two minutes. 


3. Wash with decolorizing solution (Solution IL) until most of the red 


vw. 
precipitate disappears. That over the smear usually disappears immediately, 
and any at the ends of the slide may be wiped off with a cloth. 

4. Wash with distilled water, dry and examine. Note. Drying at any 
stage after the excess stain is drained off does not materially harm the prepa- 
ration. 

FACTORS CAUSING VARIATIONS IN STAINING 

During this study we have found at least four important factors which 
influence the character of colors obtained. Thus greater intensity of red is 
obtained by: 1) A more acid water; (2) a higher percentage alcohol in 
preparing Solution II; (3) a more concentrated Solution I; (4) a longer stain- 
ing time in the presence of water. Conversely, a less intense red is produced 
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by the reverse of these factors. The four are to a certain extent interde- 
pendent, a change in one being compensated for by a change in another. 

We have studied somewhat in detail the effect of the Py upon the colors 
obtained. Using water buffered with phosphate solutions, we find that the 
colors which we prefer are obtained when the water is a Py of 6.4 to 6.8. The 
colors are fairly satisfactory for differential counting with a Py as low as 5.6, 
but the red cells are very pink and the nuclear blues of the leucocytes hazy 
and indistinct. On the other hand, when the Py goes beyond 7.4 the red cells 
take on a greenish blue hue and the granules and nuclei of the leucocytes fail 
to take the eosin and azures properly. 

Distilled water is usually slightly acid and consequently makes a satis- 
factory diluting and washing medium without buffering. However, the 
amount of acid is subject to variation, especially where the water is distilled 
from city supplies which are chemically treated. For this reason we prefer 
to use a water which is buffered. 

A simple method of preparing such a water is to keep on hand 1 per cent 
solutions of KH,PO, and Na,HPO,. Ten e¢.c. of the latter are used with each 
liter of distilled water, and the KH.PO, is added in 1 to 5 ¢.e. quantities until 
the desired color of red cells is obtained when smears are stained. The quan- 
tity usually needed is 10 to 30 ¢.c., depending upon the personal preference 
as to shade. We like the color to be a slightly pinkish buff. 

In regard to the second factor, the best strength of ethyl aleohol to use in 
preparing Solution II is 85 to 90 per cent. Stronger alcohol often fails to 
remove the red precipitate left in overstaining the smear, and weaker alcohols 
remove both reds and blues, even to complete decolorization. 

As to the third factor, it often happens that a stain which sits in a drop- 
ping bottle for a long period loses aleohol by evaporation and becoming con- 
centrated causes overstaining with eosin. Usually diluting again with methyl 


alcohol restores the proper balance of staining. 
PIGMENTS USED WITH THIS PROCEDURE 


Most of our experimentation has been done with Wright’s stain produced 
by American manufacturers. All samples which we have tried have given 
It seemed well, however, to discover if pigments made 


satisfactory results. 
For this reason we have prepared 


in other ways would be equally successful. 
pigments by all of the processes usually employed in polychroming methylene 
blue and making the eosinates. 

Several specimens have been prepared by Wright’s, Leishman’s, and 
Wilson’s methods, and all were satisfactory. We have also procured samples 
of the latter, two from manufacturers, and tried them out, with equal success. 
Personally we like the qualities of the pigment produced by Wilson’s method 
as described by Svehla’ better than any of the others. 

It is interesting to note that some of the samples used worked poorly 
when the usual staining method was employed, but gave beautiful stains with 
the method which we have devised. 
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ALCOHOLS USED IN PREPARING SOLUTIONS 


In order to obtain good results with Wright’s stain by the usual proce- 
dures it is generally advised to use a special absolutely pure, acetone free 
methyl aleohol. With this procedure we have been able to secure good re- 
sults even with commercial wood aleohol, the principal disadvantages being 
that some samples contain impurities which are likely to leave more precipi- 
tate on the smear, and some are not near enough 99 per cent purity to prop- 
erly fix the cells in the thick portions of the smear. However, this does not 
interfere materially with recognizing leucocytes or blood parasites, and for 
routine work, where the slides are discarded after examination, such alcohols 
are often satisfactory enough. 

We have also found that the commercial denatured alcohols can be used 
in making Solution II, especially if wood aleohol is the principal material used 
in denaturing. Of course, there are a large number of formulas in use in 
denaturing, and no doubt some substances used in the process might render 
the sample unfit for this purpose. 

We have procured samples of these two alcohols from a number of sources, 
drug stores, wholesale dealers, ete., and have used specimens on the shelves 
of various departmental laboratories, and none which have been refined 
enough to be perfectly clear and colorless have failed to give success. 


CHARACTERISTICS OF STAINS OBTAINED 


We have stained hundreds of slides by this procedure with very uniform 
results and practically no failures. It has worked satisfactorily in the hands 
of a number of students who have tried it out parallel with their Wright’s 
stain. Likewise, a number of our personal friends in other medical schools 
have been kind enough to try out samples and have reported results compar- 
able to our own. 

The differentiation between the leucocytes is sharp. There is no massing 
of stain upon the leucocytes to mask internal structures, and the granules 
stand out plainly. The granules of the neutrophiles are quite delicate but 
diserete, those of the eosinophiles a definite red, and those of the basophiles 
a very deep blackish purple. Likewise, the azurophilie granules of the lympho- 
cytes are very definitely demonstrated, even in smaller cells. 

The red cells may be stained any color desired from a light yellowish 
buff to a very distinct pink, depending upon the proper adjustment of the 
factors mentioned above. Due to the delicate coloring of the erythrocytes, 
polychromatophilia and basophilic stippling are clearly demonstrated. 

Fortunately, during the period of our experimenting, we have been able 
to obtain large numbers of smears from eases of leucemia, and of tertian and 
quartan malaria, and much of our staining has been measured by how satis- 
factorily the malarial parasites and the granules of the myelocytes were 
brought out. 


SUMMARY 


1. A method of overstaining with Wright’s stain, and partially decoloriz- 
ing, is described. 
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2. Factors causing variations and failures in staining, and their proper 
adjustment, are discussed. 
3. Commercial alcohols can be used in routine work. 
4. Constant satisfactory results are obtained by those who have used 
this method. 
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RAPID AND ROUTINE PREPARATION OF TISSUE SECTIONS* 


By E. F. LANE, COLORADO SPRINGS. COLO. 


4s 


ESPITE the fact that numerous technics for the rapid and routine prepa- 

ration of tissue sections have been devised during the past ten years, 
many of the methods at present in use, while producing reasonably good rou- 
tine sections, are too time consuming for the diagnosis of cases in which a 
radical surgical procedure is anticipated, should the tissue removed prove to 
be malignant. The freezing method with polychrome methylene blue staining 
answers the purpose extremely well when a definitely benign or malignant 
tissue is found, in as far as rapidity is concerned, but where a borderline tis- 
sue is to be pronounced definitely malicious or nonrecurrent, and a major op- 
erative procedure is to be undertaken or otherwise depending on the patholo- 
gist’s interpretation of the sections, a grave feeling of responsibility and doubt 
of one’s reading must necessarily ensue as he studies a section distorted by 
freezing and not showing the best detail possible as the result of poor poly- 
chrome stain infiltration. 

The following method has been used by me for the past six years, and 
while consuming about six hours from the time the tissue is received until the 
time the surgeon has his report, the method is sufficiently fast for all practical 
purposes, at the same time producing permanent sections which it is a pleasure 
to interpret. The cells show no distortion or shrinkage, are free from arte- 
faets, and show very definite clear cut nuclear and cytoplasmic stain detail. In 
addition to these facts the method is applicable to routine as well as urgent 
work. My laboratory has been in the habit of using the technie for all tissues, 
in this way cleaning up all the pathologie specimens the day after they are 
received as far as the surgeon is concerned, unless for some reason special stain- 
ing methods are deemed advisable. 

Pieces of tissue of sufficient area to facilitate an adequate study of the 
specimen are cut as thin as is convenient to handle and should in no ease be 
over 2 mm. thick for the rapid method. The cutting surface may be of any 
size up to one by three inches, though three-quarters of an inch square or 
smaller has been found to be a convenient size for routine work. In ease 
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thicker pieces of tissue are desired, as for serial sections, they must necessarily 
remain longer in the fixing reagents and are not applicable to the rapid 
method. Also they are more subject to shrinkage from remaining in the fixa- 
tives longer. The tissues are threaded on a length of fine sewing cotton with 
the aid of a fine needle. A small glazed paper or parchment tag is threaded 
on, after all the sections from one source, bearing an indentification number 
in ink. In this way many sections or sets of sections may be placed on one 
thread. Uterine curettings are massed loosely and tied in a single layer of 
gauze before being placed on the thread. 

Eight one-quart covered jars are required for the fixing reagents 
and two small enameled pitchers for the paraffin. Ordinary fruit jars with 
clamp tops are ideal for the reagents. The first jar is nearly filled with 85 per 
cent alcohol, the second with 90 per cent aleohol, and the third with 95 per 
cent aleohol. Acetone is placed in the fourth jar, oil of cedar leaves in the 
fifth, chloroform in the sixth and seventh, and a saturated solution of paraffin 
in chloroform in the eighth. The jars should be kept nearly full of reagent. 
One worker I saw using the technie was actually trying to get results with 
half an inch of oil of cedar leaves in the jar when he was running through 
six to eight tissues each day. <As the aleohol becomes hydrated only the first 
needs to be discarded, the second replacing the first, the third the second, and 
only the third needing to be replaced by new. In time the first chloroform 
will become quite yellow from oil of cedar leaves and will need discarding. 
The other reagents will last almost indefinitely, needing only to have their 
volume replenished from time to time. This brings about an element of 
economy which is usually appreciated where large numbers of tissues are 
run through routinely. The two pitchers are numbered one and two and 
contain paraffin of about melting point 55° C., and are kept in the paraffin 
oven, which should be just hot enough to keep the paraffin liquid but should 
never be over 58° C. or the tissues will tend to scorch unless very closely 
watched. 

The fresh threaded tissues are placed in the first aleohol for half an hour, 
transferred to the second for a similar period, and are then allowed to remain 
in the third for two hours. They are then run through the other reagents 
remaining fifteen minutes in each. No preliminary formalin or other fixation 
is necessary, the only advantage to be gained by a preliminary fixation being 
a tendency to distortion from shrinkage. Formalin or Zenker’s fixed tissues 
run through this method stain equally as well as those not so treated. After 
fixation the tissues are placed in first one paraffin and then the other, remain- 
ing fifteen miutes in each. 

While the tissues are in the oven, small paper boxes may be folded from 
any stiff paper large enough to accommodate one or more sections. These are 
filled with paraffin and the tissues unthreaded and immersed while the paraf- 
fin on them is still molten. The identification numbers are written on the ends 
of the boxes, and the boxes placed on the ice in the refrigerator to harden; 
a process which should take not more than twenty to thirty minutes at the 
most to obtain good hard blocks. 
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The paper is then removed and the blocks trimmed. Trimming is an 
important step if long ribbons of serial sections are desired. Two sides of the 
block should be trimmed fairly close to the tissue, and the other two, which 
will form the top and bottom edges when the block is in the microtome, should 
have a paraffin margin of approximately 3 mm. Good sections cannot be ex- 
pected if the microtome knife is not sharp or has nicks in it. 

Sections may be stained by any method desired, the following giving uni- 
formly good results. After mounting of the tissues on glycerine albumin 
smeared slides they are set on edge in the paraffin oven until the paraffin has 
melted, usually five to ten minutes. The slides are then cooled either in the 
refrigerator or at room temperature just long enough for the paraffin to 
crystallize and are then run through the following stain process : 

i, Xylol 1 for five minutes. 
2. Wash by gently swishing back and forth in xylol 2 and 3, 95 per cent 
alcohol, and water for thirty seconds each. 
3. Delafeld’s hematoxylin fifteen minutes. 
4. Rinse in water. 
5. Decolorize in 1 per cent HCl in 70 per cent alcohol by dipping in 
slowly two or three times. 

6. Wash in running water until blue; twenty minutes. 

7. Counterstain in 14 per cent aqueous eosin three to five minutes. 

8. Rinse in alcohols 1, 2, and 3. 

9. Clear in 0.3 per cent carbolic acid in xylol three minutes. 

10. Rinse in xylol 4 and 5 and leave in this until ready to mount. 

11. Clean any undesired tissue off of the slide with a clean towel with- 
out letting the section become dry. Place a drop of xylol balsam on the een- 
ter of the section and press a cover slip down on it. 

This staining technic may be speeded up by leaving the slide in hematox- 
ylin only five minutes, rinsing only momentarily in acid alcohol, and using 
very dilute ammonia water to develop the blue color instead of leaving in 
running water for twenty minutes. 

In routine work the tissues may be kept in air tight jars until the after- 
noon, the gross examination then performed and the tissues run through as 
far as the third alcohol, remaining in this until the following morning. 

Tissues cut and stained according to this technic should be free from 
artefacts, should cut and stain easily whether large or small, show good dif- 
ferentiation whether for microscopic study or photomicrographs, and should 
give as true a histologie picture as is at present possible to obtain. 








A COMPARATIVE STUDY OF THE EFFICIENCY OF DEHYDRATED 
ENDO’S AGAR AND KRUMWIEDE’S TRIPLE-SUGAR AGAR* 


By Lura M. Mack, A.M., AND Juuia M. Corrry, A.B., ALBANY, NEw York 


EHYDRATED media of various kinds have been placed on the market by 

certain of the commercial laboratories. Such media, if they proved to be 
as efficient as media which had not been dehydrated, would be of great value 
in many small laboratories. These media which are prepared in the labora- 
tory by dissolving the dry material in distilled water, dispensing, and steriliz- 
ing, would have the advantage not only of saving time and material but also 
of tending to make results obtained in one laboratory more comparable with 
those obtained in another through the use of more nearly uniform media. 

This study was undertaken to compare the efficiency of dehydrated Endo’s 
agar and Krumwiede’s triple-sugar agar made by one of the commercial 
houses, with the corresponding standard media‘ used in this laboratory in the 
routine examination of specimens for organisms of the enterie-disease group. 
At the time this work was done, the standard Endo agar in routine use in this 
laboratory was made according to a modification of the formula of Robinson 
and Rettger,? and the triple-sugar medium was a modified* Russell’s* double- 
sugar medium. 

The efficiency of the two Endo agars was compared by determining: 
how well and typically strains of the colon-typhoid group of organisms grew 
on each of these media; and by the extent to which organisms found in feeal 
specimens containing incitants of enteric diseases could be differentiated from 
one another when grown on each of these agars. On the triple-sugar media, 
comparison was made of the reactions produced by pure cultures of various 
organisms. These media were further studied by observing the reactions 
produced in each by the growth of a single colony fished from Endo’s agar 
inoculated with mixtures of B. coli and B. typhosus or Bb. dysenteriae, or with 


routine specimens containing organisms of the enteric-disease group. 


TECHNIC 
The cultures used were Staphylococcus aureus, B. coli, B. typhosus Bender strain, 


B. paratyphosus A, B. paratyphosus B, and three strains of B. dysenteriae, Flexner, Mt. 


Desert, and Shiga. 
made by emulsifying in 0.85 per cent salt solution the growth from agar slants which 
37° C. The tubes of triple-sugar media were 


The Endo-agar plates were inoculated with suspensions of these cultures 


had been incubated for eighteen hours at 
inoculated directly from the eighteen-hour agar slant cultures. 

The mixtures of B. typhosus and B. coli (1:5, 1:10, 1:15, 1:20) and of B. dysenteriae 
Mt. Desert and B. coli (1:6, 1:12, 1:24; 1:30, 1:36) were prepared from eighteen-hour 
broth cultures of the same density and diluted to very light suspensions with sterile broth. 
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The specimens with which the Endo-agar media were tested were suspensions of feces 


in glyecerin-salt solution.5 All specimens used had already been found to contain B. typhosus, 


B. paratyphosus, or B. dysenterize. 
both the dehydrated Endo agar and the dehydrated triple-sugar 


Several samples of 
The composition of two of the samples 


agar, were obtained from time to time and tested. 
of dehydrated Endo’s medium differed from a third sample both in kind and amount of the 
liter 


ingredients present and in the amount of dehydrated material required to make a 


of medium. 


Sample 1 Samples 2 and 3 


Peptone 5.0 parts Dipotassium phosphate 3.5 grams 
Beef extract 3.0 parts Peptone 10.0 grams 
Lactose 10.0 parts Lactose 10.0 grams 
Agar 15.0 parts Agar 15.0 grams 
Basie fuchsin 0.1 part Basie fuchsin 0.5 gram 
Sodium sulphite q.s. Sodium sulphite 2.5 grams 
Dissolve 34 grams in one liter Dissolve 41.5 grams in one liter of 


of distilled water distilled water 


The samples of dehydrated triple-sugar medium differed in composition only as_ to 


indicator. The last sample contained phenol red instead of Andrade’s indicator. 


Throughout the work with the Endo media, freshly poured plates of the medium made 
according to the modification of Robinson and Rettger’s formula were used. The dehydrated 
medium was made exactly according to the directions on the container and inoculated and 
the same day. All tests were carried out in duplicate. Two plates of 


incubated on 
One loopful of inoculum was spread 


each medium were inoculated in the following way. 
over the agar surface of the first plate with a sterile glass rod which was then used to 
The two plates of the second medium were inoculated in a 


inoculate the second plate. 
37° C. This same 


similar manner. The plates were then incubated for eighteen hours at 
procedure was followed with saline suspensions of pure cultures, with mixtures of cultures, 
and with feces. 

The dehydrated triple-sugar medium was made, sterilized, and inoculated on the same 
day. Tubes of this medium and of the triple-sugar medium in routine use in this laboratory 
were inoculated with a straight needle both deep into the butt and on the slant surface. 
The incubation period was eighteen hours. 
feces containing organisms of the enteric-disease 
had the characteristic appearance 


When mixtures of two cultures or 
group were plated on the Endo media, colonies which 
of typhoid or dysentery bacilli were fished to triple-sugar-agar media. A tube of each 
triple-sugar medium was inoculated from the same colony and these tubes were incubated 
together. Whenever the reaction produced in the dehydrated medium did not agree with 
that of the standard triple-sugar agar, other tubes of the latter were inoculated with the 
culture from the dehydrated triple-sugar medium. If these second tubes of routine medium 
did not agree with the first, the purity of the culture was investigated by means of 
Gram-stain preparations. One characteristic fishing from each of the Endo media inoculated 
with specimens of feces containing enteric-disease organisms was tested by macroscopic 


agglutination. 


DISCUSSION 


The uninoculated dehydrated Endo medium differed in appearance and 
in hydrogen-ion concentration from the Endo agar made according to the 
standard method. The latter medium was colorless and clear. The plates 
made from the sample of dehydrated medium which contained 0.1 part of 
basic fuchsin were clear and slightly colored by fuchsin. The plates made 


from the samples which contained 0.5 gram of basic fuchsin were deeper in 
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color and contained a heavy precipitate which was dispersed finely throughout 


when the medium was shaken just before pouring the plates. The hydrogen- 
ion concentrations of the dehydrated medium varied from Py, 7.4 to Py 7.6 
while that of the medium made in this laboratory was approximately Py 7.8. 

When plates made with the Endo media were inoculated with saline sus- 
pensions of B. coli, all plates developed large colonies with pink irregular 
edges and centers which varied in color from light red on the routine Endo 
agar and on the sample of dehydrated medium containing the smaller amount of 
basie fuchsin, to deep metallic red on plates of the samples of dehydrated 
medium which contained 0.5 gram of basie fuchsin. In this last medium the 
areas of the plates adjacent to the B. coli colonies were deeply colored. This 
diffusion was less marked with the other sample of dehydrated material and 
still less apparent in the standard: Endo agar. 

Staphylococcus aureus grew in small, regular, pink colonies on the dehy- 
drated medium containing 0.1 part basic fuchsin and on the standard Endo 
agar. However, it was entirely inhibited on plates of the dehydrated medium 
which contained the higher percentage of fuchsin. 

These same samples of dehydrated materia! also greatly inhibited the 
growth of the Shiga strain of B. dysenteriae. Plates inoculated with this cul- 
ture developed such very fine colonies after an incubation period of eighteen 
hours that identification was difficult. If these plates were incubated for a 
longer period, they deepened so much in color that they were of little use in 
differentiation. However, plates of the routine medium and of the other sam- 
ple of dehydrated medium which had been inoculated with the same amount 
of Shiga culture developed many small characteristic colonies in eighteen 
hours at 37° C. 

The cultures of B. typhosus, B. paratyphosus A, B. paratyphosus B, and 
B. dysenteriae, except the Shiga strain, grew about equally well on all sam- 
ples of the dehydrated medium and on the standard Endo agar. The only 
noticeable difference between the colonies on the various media was their 
color in reflected light. On the dehydrated medium all typhoid and dysentery 
colonies were slightly pink, while on the routine medium they were colorless. 
However, all these colonies were colorless to transmitted light regardless of 
the medium. 

When mixtures of B. typhosus and B. coli (1:5, 1:10, 1:15, 1:20) and of 
B. dysenteriae Mt. Desert strain and B. coli (1:6, 1:12, 1:24, 1:30, 1:36) were 
plated on the two Endo media, the importance of the difference in the amount 
of diffusion of the dye was plainly shown. If the mixtures were highly di- 
luted so that very few organisms were present in each loopful of suspension, 
B. typhosus and B. dysenteriw could be isolated from all mixtures. With 
mixtures less highly diluted the color produced by the B. coli diffused through- 
out the entire plate of the dehydrated medium, and the typhoid and dysentery 
colonies were not apparent in the mixtures containing large numbers of B. 
coli. This was not true of the standard medium where the diffusion was less 
marked. 
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AGAR AND KRUMWIEDE'S TRIPLE-SUGAR AGAR 





DEHYDRATED ENDO'S 


Organisms of the enteric-disease group were isolated from all of the thirty 


specimens of feces which were plated on both of the Endo agars. None of 
these specimens contained large numbers of B. coli, probably due to the facet 
that they had been kept in glycerin-salt solution. One positive fishing from 
each medium was tested by macroscopic agglutination. Variations in amount 
of agglutination occurred between the cultures grown on the different media, 
but these variations were not sufficiently marked to warrant any definite 
conclusion. 

The dehydrated triple-sugar medium was first tested by comparing the 
reactions produced in eighteen hours by the growth of pure cultures in the 
dehydrated medium with the reaction produced by the same cultures in the 


standard medium. Table I gives the results of several such tests. 


TABLE I 


COMPARISON OF THE REACTIONS PRODUCED IN THE Two TRIPLE-SUGAR MEDIA AFTER 


EIGHTEEN HOURS AT 37 


DEILYDRATED STANDARD 





CULTURI rRIPLE SUGAR TRIPLE SUGAR 
Staphylococcus aureus Aeid slant = 
B. coli igor ty 
B. tvphosus Bender + 
B. paratyphosus A +o g 
B. paratyphosus B +o tg 
B. dysenteriae Flexner t 
B. dysenteriae Mt. Desert u 
B. dysenteriae Shiga + 
or acid along slant or line 
of inoculation in butt 
cid in butt only, no gus 
+z icid and gas in butt 
icid in butt and slant, no gas 
+g acid and gas in butt, acid slant. 


All of the samples of the dehydrated medium gave the same results ex- 
cept the one containing phenol-red indicator. In this medium B. dysenterie 
Flexner produced an acid reaction in the slant as well as the butt, and B. 
paratyphosus Lb was the only culture to produce a charaeteristie triple-sugar 
reaction. The growth of all cultures on all samples of dehydrated triple 
sugar Was poor. The reactions produced by freshly isolated cultures did not 
differ from those produced by the test cultures. A longer incubation period, 
from forty-two to sixty-six hours, increased the number of characteristic 
reactions of some of the cultures, but such an incubation period would be a 
great disadvantage even if the medium were entirely satisfactory otherwise. 

The only differences in the compositions of the two triple-sugar media 
lay in the amount of beef extract and dextrose present. The standard medium 
contained 0.05 per cent dextrose and 0.3 per cent beef extract, while the 
dehydrated medium contained twice as much dextrose and no beef extract. 
By making small amounts of medium according to the formula used here, but 
varying the amounts of these two ingredients to correspond with the dehy- 
drated medium, it was found that the test cultures produced many of the 
same reactions in a medium containing 0.1 per cent dextrose as in the dehy- 
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drated medium, and that the addition of beef extract had little effect except 
on the amount of growth produced. However, when 0.3) per cent beet 
extract was added to the dehydrated medium, not only was the growth im- 
proved, but many of the reactions produced by the test cultures became 


characteristic. 
CONCLUSIONS 


The dehydrated Endo-agar medium though less efficient for the isolation 
of organisms of the enteric-disease group than the standard Endo agar made 
according to the Robinson and Rettger modification, supports a good growth 
of all organisms except the Shiga strain of B. dysenteriae. 

The dehydrated medium permits a larger amount of diffusion of the dye 
in the areas of the medium surrounding B. coli colonies than does the stand- 
ard Endo agar. Of the various samples of the dehydrated medium the ones 
containing the larger amount of basic fuchsin show the more marked diffusion. 

When positive specimens preserved in glycerin-salt solution are plated 
on the dehydrated medium, the amount of diffusion is not sufficient to obscure 
the typhoid or dysentery colonies. 

The results of the comparison of the dehydrated Endo medium with the 
standard Endo medium indicate that the dehydrated medium while less effi- 
cient is nevertheless a usable medium for the isolation of organisms of the 
enteric-disease group with the exception of the Shiga strain of B. dysenteriae. 

The dehydrated Krumwiede triple-sugar agar is not usable for the isola- 
tion and identification of organisms of this group. This medium appears to 
contain too high a percentage of dextrose and too little nutriment to produce 
a good growth and characteristic reactions when inoculated with organisms 


of the enteric-disease group. 
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OXYTOCIC APPARATUS WITH TWELVE TUBES* 






























By E. P. Buaper, M.D., anp A. E. Stuonp, B.S., Detroit, MIcHIGAN 


N THE course of the work which led up to the separation of two active 
principles from the posterior lobe of the pituitary gland' several hundred 
oxytocie tests had to be made. An oxytocie apparatus on which two uterine 
muscles could be worked simultaneously, was not adequate to handle the great 
number of tests involved so another apparatus was arranged to work six 
muscles at a time. Even this apparatus was unable to handle the volume of 
tests and a new apparatus has been built which can work twelve uterine 
muscles simultaneously. It employs the same glass muscle tubes and air tubes 
as have been used for five years by Mr. L. W. Rowe of this laboratory. These 
in turn are a development from the earlier models described by Hamilton and 
Rowe in 1916.2 The six tube and the twelve tube oxytocie apparatus were 
built for us by Eberbach and Son Company of Ann Arbor, Michigan. Both 
apparatus have been in use for several months and are very satisfactory. The 
twelve tube or ‘“‘twin six’’ is shown in Fig. 1. An electrically heated water- 
bath maintains a temperature of 38° C. Partially submerged in the water 
stand twelve vertical muscle tubes in which the uterine muscles are suspended. 
Above the water-bath extends a bar which supports twelve upright rods. To 
the upright rods are clamped the writing levers which magnify the contrae- 
tions of the muscles and record these contractions on the smoked paper of the 
kymograph. 
The water-bath itself is a copper tank 37 inches long, 14 inches wide and 
8 inches deep. In the front of the tank are two glass windows, 111% inches 
long and 5%4 inches high. The back of the tank is lined with opal glass to act 
as a reflector as well as to improve the appearance. The tank is covered with 
insulating material to reduce loss of heat. The tank rests on a base plate of 
asbestos board supported by an angle iron frame and legs 4 inches long. 
Flush with the surface of the asbestos board are three electric heating units 
such as are employed in electric grills. The three heating units are alike and 
together carry 460 watts. The center unit carries current continuously but 
the two end units are intermittent in their action. They are controlled by 
Eberbach thermostatic regulators of the bimetallic type. In parallel with each 
thermostat there is a condenser to prevent arcing and an 8 C.P. 250 V. carbon 
lamp to act as a pilot light. The lamp is lighted when the current is not 
passing through the heating unit. The regulation is entirely satisfactory and 
the temperature of the water is maintained all day long with a fluctuation of 
only half a degree. The water tank holds fifty liters of water and the change in 
temperature of such a large volume of water takes place only very gradually. 
*From the Medical Researen Laboratory, Parke, Davis and Company, Detroit, Michigan. 
teceived for publication, February 11, 1928. 
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The water tank has 13 holes or tubulatures in the bottom. These are of 
the proper size to accommodate No. 6 rubber stoppers. One hole carries the 
drain pipe for emptying the tank and the other twelve holes carry the drain 
tubes for emptying the vertical tubes in which the muscles are suspended. 
The muscle tubes are 7!4 inches long and 114 inches inside diameter, and their 
eapacity is 150 ¢.c. A graduation is marked at the 100 e.e. level. In use they 


stand vertical and the upper end is open, Fig. 2. To the lower rounded end 
is attached a one-fourth inch glass tube which serves as a drain tube. Near 


the lower end is attached a side tube which serves as a filling tube. 








~ 





y| 





Fig. 1 Twelve tube oxytocic apparatus making twelve records on kymograph. 


The arrangement of the apparatus is quite similar to that described in 
detail by Dale and Laidlaw in 1912.° It differs only in some details from the 
apparatus described more recently by Pittinger and his associates,* Roth,° 
Hamilton and Rowe,” Eckler,® Burn and Dale,’ Smith and MeClosky,*® Nelson,’ 
and Swanson.’° 

The vertical muscle tube is filled to the 100 ¢.e. level with Locke’s solu- 
tion (Fig. 2). Air is bubbled through the solution constantly by means of a 
glass air tube which enters the muscle tube from above and extends down- 
ward so that the air aperture is nearly at the bottom of the Locke’s solution. 
An L-shaped projection from the air tube furnishes a convenient anchor for 
the lower end of a strip of uterine muscle which is tied to it by a loop of 
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The upper and movable end of the muscle is attached by a thread to 


thread. 
the short arm of an Eberbach muscle lever. This lever multiplies the move- 
ment of the muscle about three times. It is counterweighted by attaching 


small weights to the longer lever arm. 











aa Muscle Lever Support & 
————=agaal0 
2) 
O » 
: 
\ 
‘s 
- 
| Water Leve/ 








100 cc. 








7a Five Other Tubes 






Spring C. lamp 






































Spring Clamp 


Muscle tube supported by rubber stopper in tubulature of water tank. Uteri 
attached to muscle lever by a thread. Warming flask 


for filling muscle tube. 


Fig. 2. 
muscle anchored to air tube and 
supply Locke's solution at 38° C. 
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tubes in two series, each of which is supplied with Loc 


Fig. 3.—Diagram of 12 muscle 
solution from 3 warming flasks. 


ke’s 


The Locke’s solution used in the muscle tube is preheated by running it 





through a series of three warming flasks immersed in the water-bath. The 
arrangement of the warming flasks and muscle tubes is shown in Figs. 2 and 
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3. The muscle tubes are emptied by operating the spring clamp or pincheock 
on the drain tube and ean be refilled with fresh Locke’s solution by operating 
the clamp on the filling tube. This latter procedure requires immersion of the 
hand in the water-bath which serves the useful purpose of agitating the water 
to keep it of uniform temperature. 

The Locke’s solution is supplied from an elevated 20 liter bottle. The 
air for oxygenating the Locke’s solution in the muscle tubes is obtained from 
the low pressure compressed air line. A header on the air line is equipped 
with twelve needle valves so that the flow of air through each muscle tube 
can be regulated independently of the others. The air is bubbled through 
wash bottles containing a 2 per cent solution of sodium bicarbonate as recom- 
mended by Smith and MeClosky.*® 

Our thanks are extended to Mr. L. T. Clark, Junior Director of the Medieal Research 
Laboratories, for suggesting the need of a multiple test apparatus and for his interest and 


help in the design and subsequent use. 
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A RAPID QUANTITATIVE METHOD FOR THE DETERMINATION OF 
ACETONE AND DIACETIC ACID IN URINE* 


By JEANETTE ALLEN BreHRE, PH.D., CINCINNATI, OHIO 


b iewe method described in this paper for the quantitative determination of 
urinary acetone and diacetic acid was designed for use in laboratories 
where a rapid and standardized procedure is necessary. It is at present in 
use in this laboratory for the analysis of samples which give doubtful or posi- 
tive results by the qualitative test recently described in this Journal.’ 

Like the qualitative test, this method is based upon the reaction which 
takes place between acetone and salicylic aldehyde in alkaline solution. The 
product which is formed has an intensity of color proportional to the concen- 
tration of acetone in the solution. The method is essentially the same as that 
described by Behre and Benedict? for the determination of all the acetone bod- 
ies in both blood and urine. The procedure, however, has been simplified as 
much as possible for the present purpose. 

A distillation is required, as no satisfactory method has been found for 
carrying out the reaction in the urine directly. For the sake of accuracy the 
volumetric measurements and the distillation should be performed with care, 
but no elaborate technic is involved. The entire determination can be com- 
pleted in ten or twelve minutes. 

The relative amounts of the reagents used are slightly different from 
those called for in the original method. A definite amount of urine (10 e.c., 
unless this amount is not available) is distilled to an equal volume. Duplicate 
determinations may be made on the distillate. Diacetie acid is converted to 
acetone during the distillation, and determined as such, with the preformed 
acetone, in the distillate. 

A set of permanent color standards has been devised, in order to obviate 
the necessity of keeping standard acetone solutions on hand. These stand- 
ards involve the use of a side-to-side, test tube comparison, and for this it 
is of great importance that the tubes which are used have a diameter accu- 
rately measured to correspond with the diameter of the standard tubes. Such 
a reading is necessarily inaccurate compared with a reading made in a color- 
imeter, but if carefully standardized tubes are used an accuracy is obtained 
which is quite sufficient for clinical work. Comparison in a colorimeter is 
impractical when the permanent standards are used on account of the rapid 
increase of color which takes place in the final process, as the solution cools. 
The side-to-side comparison is made before any cooling has taken place. 

; *From The Biochemical Laboratory of the Union Central Life Insurance Company, Cin- 


cinnati. 
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The present paper does not include a description of the determination of 
8-hydroxybutyrie acid, but the oxidation of this acid may be earried out as 
described in the earlier paper? and the resulting acetone determined by the 
present method. 

THE METHOD 

1. Apparatus.— 

Water-cooled condenser (250 mm. from shoulder to shoulder, straight 
tube). 

Distilling flask (125 or 200 ¢.e. capacity). 

Glass delivery tube (see Fig. 1) to fit with cork stopper onto end of 
condenser, and drawn out at the other end to reach into receiving 
tube. Curved glass ‘‘adapters’’ may be used for this purpose. 

Receiving tube, graduated to 10 ¢.c., and of a size to allow the delivery 


tube to reach to the bottom. 


----CORK A 








CORK C 


DELIVERY TUBE.» 
| RECEIVING TUBE-- 


——————— 














Fig. 1.—-Distillation apparatus for the quantitative determination of acetone and diacetic acid 


Tubes for the determination, of exactly the same diameter as that of 
the standard tubes. (The standardized tubes used for the sulpho- 
salicylic acid albumin determination, obtained from the Fales 
Chemical Company, are good for this purpose.) 

Sand-bath and Water-bath. 

Set of standards. Directions for making these are given below. 

2. Reagents.— 

Sulphurie acid, concentrated acid added to an equal volume of dis- 
tilled water. 

Sodium hydroxide, 32 per cent solution. 

Salicylie aldehyde, from Eimer and Amend, labelled ‘‘ Acid Salicylous, 
Synthetie (Salicylic Aldehyde).’’ It is important to use the same 
make of salicyl aldehyde that was used in making the standards, 
as different makes vary greatly in the intensity of color which they 
give in this reaction. This reagent should be kept in a dark- 
colored, glass-stoppered bottle. It may be added from a dark- 


colored dropping bottle. 








DETERMINATION GF ACETONE AND DIACETIC ACID IN) URINI Diag 


» 


3. Distillation or the Determination at Acelone and Diacetie Acid. The 
apparatus for distillation is first made ready, the water connection turned on 
and the glass tip of the delivery tube on the end of the condenser introduced 
into the receiving tube which contains a few drops of distilled water, so that 
the tip of the delivery tube dips below the surface of a minimum amount of 
water (see Fig. ] 

Ten cc. of the urine to be tested are measured with a pipette into the 
distilling flask, and about ten drops of the sulphuric acid and 25 to 30 ¢.c. of 
distilled water are added. The flask is tightly stoppered with a good cork 
stopper (cork A, Fig. 1). The stopper and the neck of the flask should be 
thoroughly dry, and the stopper should fit perfeetly, so that none of the vola- 
tile acetone can escape. 

The flask is then connected with the water-cooled condenser by means ot 
a cork stopper fitted onto the arm of the flask (Fig. 1, Cork B). This connee- 
tion should also be very tight. It is very important that all of the corks are 
dry and tightly fitting. Several corks of the right sizes (A and 1) may be 
kept in reserve, with holes bored in B, so that dry ones may always be used. 
Rubber connections must never be used in places where the acetone may come 
in contact with them, as rubber reacts to give undue color in the determina- 
tion. 

The sand-bath 


and distillation carried on. The boiline should not be so violent that the urine 


s arranged under the flask, the burner lighted under it 


voes over Without distillation, but a good flame should be used to prevent 
sucking back. If this should occur the delivery tube at the end of the con- 
denser may be loosened a little to let in air at this point. 

When the volume of the distillate has almost reached the 10 ¢.c. mark the 
delivery tube is disconnected from the condenser and blown out into the 
receiving tube. It may also be washed down with a few drops of water and 
drained into the receiving tube. The volume is made to just 10 ¢.¢. The 
burner is turned off affer the delivery tube has been disconnected. The re- 
ceiving tube is then inverted several times to mix thoroughly. 

If 10 ¢.¢. of urine are not available for the distillation, a smaller volume 
may be used and distilled to an eugal volume (marked on the receiving tube). 
If as little as 5 ¢.c. are used, and distilled to 5 ¢.¢., the recovery of acetone in 
the distillate is almost, but not quite, complete. 

4. Determination of Acetone in the Distillate.—Two e.ec. of the distillate 


9 


are transferred to one of the regular acetone tubes with a 2 ¢.¢. pipette, 2 ¢@.e. 


of 32. per cent sodium hydroxide are added from a burette, and 2 drops of 
salievlic aldehyde (Eimer and Amend) from a dropping bottle. Not more 
than 2 drops are to be added; if more are dropped in by mistake this portion 
of the distillate should be discarded and 2 ¢.c. more taken. The tube is shaken 
from side to side and put into a boiling water-bath for three minutes. Shortly 
after it has been put in, it should be shaken again from side to side so that all 
of the salievlie aldehyde is dissolved and the contents of the tube well mixed. 


The tube may be left in the bath longer than three minutes. but as soon as it 
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is removed it must be compared with the standards. The hot water on the 
outside of the tube is wiped off and the comparison made immediately. The 
solution darkens rapidly when allowed to cool, and the reading will be too 
high if made even two minutes after the tube has been taken from the bath. 
lf there is an unavoidable delay in making the reading, the tube may be 
returned to the water-bath and left for several minutes, after which the in- 
crease in color has disappeared, and the reading may again be made as soon 
as the tube is removed from the bath. The tube should not be left in the bath 
for more than ten minutes at most, however 

The reading consists of a side-to-side comparison with the standard tubes, 
by transmitted light. The percentage of acetone, from diacetic acid and 
acetone, in the original urine, is read directly from the label on the standard 
tube which most nearly matches the color given by the distillate. 

If the acetone content is vreater than that represented by the highest 
standard (0.01 per cent the distillate may be diluted and the colorimetric 
determination repr ated 


The presence of formaldehyde in the urine interferes to a certain extent 
with the full development of color in this reaction. If a preservative has been 
used, such as urotropin, which develops formaldehyde, the reaction of the 
urine should be made almost neutral, or very slightly acid, before distilla- 
tion, the addition of sulphurie acid being omitted. 

a. Standards for the Color Comparison. These standards were made to 
mateh the color produced in acetone solutions treated by the colorimetric 
method deseribed above, using Eimer and Amend’s salievlie aldehyde. The 
acetone content of the solutions used for comparison Was determined by iodo 
metric titration 

We have kept these standards for almost a vear in this laboratory, at the 
present time, without finding any change in their color. It is best to keep 
them in sealed tubes. Tubes of the standard size may be drawn out at the 
end, the standard solution introduced and the tubes sealed off. 

The formulas for the standards to match various percentages of acetone 


follow. Only e.p. chemicals (crystals) should be used. 


Bla color given by the reagents without acetone).--Four hundredths gm. potassium 
bichromate 0.06 gm potassium chromate, made to 100 ©.e. with distilled water. 

0.001 per cent (0.001 gm. acetone per 100 ¢.e. urine).—One-tenth gm. potassium bi 
chromaté 0.6 om. cobalt chloride, to 100 ¢.c. with distilled water. 

0.002 per cent (0.002 gm. acetone per 100 ¢.c. urine).—Thirteen hundredths gm. potas 
sium bichromate 1.32 gm. cobalt chloride, to 100 ©.c. with distilled water. 

0.00 per cent 0.003 gm. acetone per 100° ec. urine).—Two-tenths gm. potassium 
bichromate “0 gm. ¢ mbalt el oride, to 100 e.¢. with distilled water. 

U4 per cent (0.004 gm, acetone per 100 ec. urine).—One and three-tenths gm. potas 

sium bichromute 138 gm. cobalt chloride, to 100 e¢.e. with distilled water. 

U.UUo per cent 0.005 gm. acetone per 100) ee. urine).-One and seven-tenths gm. 
potassium bichromate 1.7 gm. cobalt chloride, to 100 ©.c. with distilled water. 

YU.UUFO pe cent O.0075 gm. acetone pel LOO ee. urine). Three vm, potassium bi 
chromate 3.0 gm. cobalt chloride, to 100 e.e. with distilled water. 

0.01 per cent (0.01 gm. acetone per 100 ec. urine).—Three and eight-tenths gm. 


potassium bichromate 3.8 gm. cobalt chloride, to 100 ¢.c. with distilled water. 
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SUMMARY 


A method is described for the quantitative determination of urinary 


acetone and diacetie acid. suitable for use in clinical laboratories. 
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A COLORIMETRIC METHOD FOR TILE DETERMINATION OF BILE 
ACIDS IN URINE 


By lcnmo KatrayamMa, M.D., New York Ciry 


ee lack of a satisfactory method for bile acids in urine has been an im- 
pediment to a comprehensive study of bile acid metabolism in pathologie 
states in man. The elaborate technic utilized by Sehmidt and his coworkers 
for the bile acids of bile and urine of experimental animals are not readily 
applicable in clinical laboratories. The principles of the method proposed by 
Szilard' for the estimation of bile acids in. blood have been adapted to analysis 
of urine. In order to separate the bile acids from interfering substanees, ad- 
vantage has been taken of the observation made by Tengstrom,? Schmidt and 
Merrill’ that bile acids are precipitated from solution by saturating the solu- 


tion with magnesium sulphate 
METHOD 


An aleoholie solution of the bile acids of the urine, prepared by adding 50 


urine, is heated in a boiline water-bath to 


v.c. Of absolute alcohol to 10 ee. 0 
effect solution of the bile acids and to coagulate the proteins. This is filtered 
and the filtrate is evaporated at about 70° C. to dryness in vacuo. The 
residue is dissolved in about 15 ¢.¢. distilled water and the bile acids are pre- 
cipitated from their aqueous solution by the addition of solid magnesium 
sulphate to saturation. After standing in the ice box overnight, the residue is 
filtered on the best quality filter paper, and then washed with small quantities 
of a cold saturated solution of magnesium sulphate. After the filter paper has 
been dried completely, the bile acids are extracted overnight with 80 ¢.e. of 
absolute alcohol. This filtrate is evaporated in vacuo to 10 @.c. and 200 ee. 
of absolute ether are added to the residue. This mixture is allowed to stand 
overnight. The bile acids are precipitated by this alcohol ether mixture. 
The supernatant fluid is removed by siphon without disturbing the pre- 
eipitate. When entirely dry, the precipitate is dissolved in 5 e¢.e. of water, 
transferred to a 15 ¢.c. centrifuge tube, and 0.5 ¢.c. of 1 per cent ferrie chloride 
solution is added and the solution thoroughly mixed. On standing in the 

*From the Department of the Laboratories, New York Post-Graduate Medical School 
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incubator at 38° C. overnight the bile acids combine with the ferrie chloride 
and are precipitated as ferric salts. The mixture is centrifuged and the super- 
natant fluid removed by siphonage. After the precipitate has been washed 
twice with water, it is dissolved in 5 ¢.e. of absolute alcohol and quantitatively 
transferred to a test tube, using 3 ¢.c. absolute aleohol. To this test tube 5 ¢.e. 
of chloroform and 5 ¢.c. of sulphosalieylie acid reagent are added. After 
thoroughly mixing, the stoppered tube is permitted to stand in a bath at 40 
to 50° C. with occasional shaking for two to three hours, 1e., until the purple 
color in the upper layer has reached its maximum intensity. 

A stock solution of 0.1 per cent glycocholic acid may be kept for about 
one week. From this stock solution a series of four standards for compari- 
son are prepared by pipetting into 15 ¢.¢. conical centrifuge tubes 2.0 ¢.e 
1.5 ¢.¢., 1.0 ¢.¢., and 0.5 ¢.., respectively, of the stock solution. The contents 
of each tube is diluted to 5 e.c. and to this solution 0.3 ¢.c¢. of the ferric chloride 
reagent are added. The stoppered tubes containing the standard solutions 
are incubated at about 40° C. overnight. From this point the procedure for 
the development of the color in the standards is identical with that for the 
unknown. There are available four standards for comparison in the colorim- 
eter, containing 2.0 mg., 1.5 me., 1.0 mg., and 0.5 mg. of glyeocholic acid. 

To obtain the most satisfaetory results it has been found advisable to 
keep the colorimetric reading within a narrow range, about 15 mm. This is 
accomplished by a comparison of the unknown with the standard most 
closely approximating it in color intensity. A sample from the upper colored 
laver of both standard and unknown is pipetted into the colorimeter eups 


for comparison. 


Calculation: S me. of bile acid in the standard used for com- 
parison 
1d vol. of urine 
- S me. of bile acids as glveocholie 
It used urine vol. . 
acid per volume of urine. 
Reage nts.—Ferrie chloride: 1] per cent of ferrie chloride containing 0.05 
per cent of concentrated hydrochlorie acid. 
tf 0.01 


Sulphosalievlic acid: & grams of sulphosalieyvlie acid in 1,000 e@.c. « 
N hydroehlorie acid. 
A satisfactory recovers of the bile acids in aqueous solution and of bile 


acids added to urine is indicated by the data in Tables I and IL. 


TABLE | 
RECOVERY OF TAUROCHOLIC AND GLYCOCHOLIC ACID IN AQUEOUS SOLUTION 

rHEORETK RECOVERY 
BILE ACID MG. PER LOO ©.c, FOUND PER CEN 
Glveocholice 15.0) 14.3 A 
Glyeocholie 10.0 05 5 
Taurocholice 15.0 15.1 100 
Taurocholic 10.0 9.9 99 


Average reeovery 7...) 
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Virginia Hospital, which were used as a part of the exhibit at the annual meet- 
ing of the American Medical Association,” it was felt that photographs of 
hematoxylin-stained organisms, to bring out the nuelear material during the 
process of budding, would be of added interest. It was found, however, that 
when smears of the blastomyces were dried on slides and stained in the usual 
way the thick outer capsule caused shrinking and distortion to such a degree 


that they were entirely unsatisfactory for photographie purposes. Several 











methods were tried to alleviate this difficulty, and the one here deseribed gave 
very satisfactory results. 

The organisms in the yeast, or budding stage, were washed off agar 
slants with water and then fixed by boiling in a small centrifuge tube for 
from thirty to fifty seconds. The emulsion was centrifugated, the supernatant 
fluid discarded, and the organisms resuspended in from one to two cubie 
centimeters of hematoxylin and stained for from two hours to overnight, 
depending upon the strength of the stain. At the end of this period the excess 
dye was removed by alternate centrifugation and washing in tap water, and 


*In collaboration with Dr. D. C. Smith of the Department of Dermatology and Syphil- 
ology, University of Virginia 
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to the last Washine a trace of ammonia added to brine out the desired color. 
If permanent slides are desired. the organisms can be mounted ina elycerin 


Jelly. Kies l to 5 sho the results to ly hac Hy THIS Dene thod 





Two other photographs of unstained organisms are included to show the 
transformation from veast type to mycelian form; the former being the one 
usually observed in tissues, while the latter is responsible for the ‘‘cottony”’ 


vrowth seen in cultures 
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Smears from a primary lesion or tissue emulsion are placed in 10 per cent formalin 
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The spirochetes are golden-velloy golden-brown and are best photographed with 
a red filter, using a light blue for histologie detail. 
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in the Malaria Treatment of Gen- 


eral Paralysis, Kirby, G. H. and Bunker, H. A. \1 Jour. Psych., 1926, vi, 2, 205 

It is possib q e into t n s ps o ses of general ralvsis who 
were given the n eatment | n June 15, 19 nd December 15, 1925, and who 
survived the period of treatment. | a a Sth tli 5 ito “Sie Neat al 
treatment has apparent hee! t { effect « a , =< O. Chess te 
whom the results ttributable to tre trre t ( bye ot more Ol eSS tempor ry ¢] i 
acter, 15 in numbe d those in whom the therapeutic influence, whatever its degre 
has persisted essenti InNMMOdIT to the resent time, 65 in number. The last two 
groups are, of « se, I C1 sible ecording to the degree of temporary or pel 
manent ©’ n verment re > ! ( n ne he 6.) permanent’ results ire Is 
patie nts who, the a4 thie v4 ‘ ! ny emet! ( manifested Si) fir, ifter 
Various periods exter y t ‘ re er , f retrogression. 

The better the t s it the more kelv it is to be of a more ot 
less enduring ¢! { I those who evidenced a subsequent decline to those 
who have so far preserved the statyis Ss s 8 ! g the only s lghtly mproved euses, 
is 6:9 am ng tl ( | } d y mong th f ST Sor rey 

Of 41 patients 1 I nN t eal rece 1 no further antisypl ilitie 
treatment during that) per K n ention the strength of the spinal 
fluid Wassermann took place in 1 ! cent » 8 af hese the noneilan: Gennes 
es ere); ; t \\ ! s definitely modified ; 
in 17, or in 42 per « t, it ren ! Ni s Kinny rre m between 
clinical status dss t] 1 f us resent. 4 t 7" six of the eight cases te 
become Wassermann-neg | | sais ee ae 
MISSIONS ! | S rl \\ . . ‘ . 4 1 é seg anged o 
only slightly 1 fied Wiss tier n ft ~— ee a 
changed in 2S of the 36 tients =e ' SE ener > io 90 ee al 
im only six cases ¢ ; - ! pel nd in only two 
wit! i cholesterinize re} » , 

Patients of the **n a Pr gen s exhibited by far the greatest 
tendeney to a favorabl espouse t t ! ! Ot ( ! nie ecuses in t s series, 13 
achieved a ‘ pern inent’’ resu CSE ft eMmiIssic Of 48 patients of th 
simple dementing type, ) achieved rane! result, but J of these belong in the 
stationary and unimproved group, ane nlv seven attained full remission 

The total duration of the various | S nd mental symptoms referable to general 
paralysis averaged, at one extreme, twenty-seven months in the eases upon Whom treatment 
Was without influence, and at sixteen months in the patients who achieved full 
sarmmamaes Phere S ti ae n this respect between the ‘*temporary’’? group 
nel the a rm re v S 

In the 7 out of It I ents \ ! CS] ! to tre tinent more o1 ESS progressive 
loss of weight took place subsequent treatment; SO per cent of the ‘*temporary’’ cases 
eventually lost much of the weight they had previously gained iS per cent of the 
‘*permanent’’ cases register more ¢ ess progressive guin in welght without sub 
sequent loss. In the case of temporary gain in weight, all three groups of patients 
made a gain of equal magnitud mounting to about 16 per cent of the pretreatment 


weight, on the aver: 


eases subse quently 


lost only 1S pel eent When this pe 
subsequent loss, the amount of this ga 
ment weight, on the average 

Among the elinical factors \ 
malaria treatment, the so-called clinical 


Importance, the behavior of 


of the symptoms prior to treatment 


id the ‘‘temporary ’”’ 


permanent? 


enses 





sttreatment in in Weight Was sustained without 
n Was likewise bout 17 per cent of the pretreat 
seem to play a pa n the results obtained by the 
type f general paralysis appears to rank first in 
rhit: subse ent te entment second ned the duration 


third. 
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REVIEWS 


Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 


Riehmond, Va. 


The Erythrocyte and the Action of Simple Hemolysins* 


i hee increasing specinlization in all fields of medicine, clinical or experimental, and the 
rapidity with whieh developments oceur make it practically impossible for any one author 
to deal adequately with current advances in knowledge. To meet this situation the textbook 
is supplemented | the monograpl 
Especially is this true of those branches or divisions of the medical art which are the 
subject of experimental investigation, 


This volume is a monographic contribution in a special field concerned with the action 


of Simple ene Sits, presenting not only the researches of the author but also a compre 
hensive survey of all the related contributions which have been made upon the subject. 

The book is divided into two sections. The first is devoted to the morphology, chemistry, 
and structure of erythrocytes in general and comprises, In So pages, a very complete survey 
of the literature on the question and the arguments for and against the various theories 
idvanced concerning particularly the morphology and structure of erythrocytes. 

In the second part of the book 05 pages Ponder presents in more or less detail 
his researches upor emolysis and the mechanism of simple hemolysins which he believes to 
f int ertialn we le ra S 

1. Acting in Way similar to Saponin, 
Acting im wav similar to bile salts 
Acting in a wav similar to acids or alkalis. 
t.. J lucing osmotic changes like hypnotic saline, 
hie ction of en of these members is considered in detail and constructively dis 
The volume is of grent nterest to those interested in biologi investigations and well 
pays Ws perus 
The Antisterility Vitamine Fat Soluble ke} 
i poe monograph is a direct continuation of an earlier series of papers by Dr. Evans 
in collaboration with Dr. K. S., Bishop and details the studies of the authors upon a 


specific vitaumine discovered in the laboratories of the University of California and found 
to be essential for the normality of reproduction in mammals. 

From extensive studies upon rats the authors are convinced that there is a substance 
present in the active fractions of their vitamine fat soluble E which is specific for the cure 
of a specific type of sterility induced by certain purified diets. 

Their experiments are fully deseribed and the evidence adduced is of the utmost 
interest. The report is excellently prepared but it is regrettable that its large size (13° by 
10 inches) renders it somewhat unwieldy to handle comfortably. 


*The Erythrocyte and the Action of Simple Hemolysins. By Eric Ponder, Lecturer in 
Physiology, Univ. of Edinburgh. Cloth, 192 pages; 11 figures Oliver and Boyd, London, Eng- 
land. 

‘The Antisterility Vitamine Fat Soluble I By EF. H. Me.L. Evans and G. O. Burr. Paper, 
XII microphotographic plates, 107 tables, 2 graphs, 3 text figures. Volume viii. University of 
California Memoirs University of California Press, Berkeley. 


Nore: In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume, 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto. 
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An Illustrated Guide to the Slit Lamp* 


it Oxford University and Trinity College, 


FRYLIS book is found upon leeture courses gi 
| Dub l s intend by hie t r to serve as an eleme ntary introduction to the 
+; @ the alit my summit of the dis eries made with it during the past 

tt DbOOK Is t ti is suggested by the fact that the author is a pupil of 
Profess Vogt and served as emonstrator of the slit-lamp under him. 

. ( Ime 1s n excellent example of the printet 's art, the illustrations excellent, and 

4 } \ ! st of error 
thos t ! t slit n this hook s d be most Weleome 


Birth Injuries of the Central Nervous System} 


f Medicine Monographs which are comprehensive reviews adequately 
subjects allowing a better compre 


i pwn s volume xX 
discussing a disease ertair spect of a disease, or 
ension of sense processes 

Part I 71 pages by Dh | R. Ford of the Johns Hopkins Hospital, diseusses 
eerebral birth injuries After a short but complete historic review the causes of cerebral 
birth in ries ‘ ered as. state n the literature and then their results. The author 
does not | eve t it IS possible from the evidence available, to reach any final conclusions 
about the ex t limits of the gr » of cerebi birth palsies and 1s of the opinion that 
cerebral birt njuries are rare rather than common, and that the great mass of infantile 
| ilsies can m ger be ohitlhs ttributed to faultv obstetric procedures. No tinal statement 
can be made s to the relation of intracranial birth injury and chronie hydrocephalus. The 
ommon diffuse meningeal hemorrhage not rge enough to cause death apparently leaves no 
residuum in the great majority of cases. 

The real cerebral birt injuries are caused by the rarer intracerebral hemorrhages 
and neecroses, depressed fractures wit brain laceration and by encapsulated hematomas. 
All the evidenee collected by Ford indicates that the true cerebral birth palsies are repre 
sented by congenital hemiplegias, monoplegias nd the assymmetrical and unequal bilateral 
spausti paralyses. I ght case reports and a list of 136 references accompany this seetion. 

In Part II 14 pages), cord birth injuries are discussed by Crothers and Putnam of 
the Harvard Med Sel ] Most of the illustrations are in this part of the book. 

The ithors conelu that most ceases are due to the imposition of the unphysiologie 

textbooks, therefore should lay stress upon the 


foree of tractio 
factor in suecessful deliverv. Two factors are 


nervous system 


important in the pathology. 
First, cord injuries are due to a tvpe of force never imposed except during labor; 
the second factor has to do with real but rather vaguely defined differences between fetal 


lult tissues. 
investigator and pathologist, 


and aau 
This book is of real value and appeals, not only to the 
at large, especially to those engaged in the practice of obstetrics. 


but to the physicia 


The Human Cerebrospinal Fluid 


N THIS book are collected, in seven sections, thirty-one investigations reported to the 
Association for Research in Nervous und Mental Disease in 1924. 
The contents inelude ] Phi Normal Hlumean Cerebrospinal Fluid: Il Biologieal, 


Butler, Surgeon, Birminghoim 


*An Illustrated Guide to the Slit Lamp By T. Harrison 
Kye Hospital 144 pages, 158 illustrations, 5 colored plates. Oxford University Press 
Birth Injuries of the Central Nervous System By F. R. Ford, B. Crothers, and M. C 
Putnam Cloth 164 pages, 56° figure William and Wilkins Co., saltimore 
Investigation of the Most Recent Advances as 


tThe Human Cerebrospinal Fluid An 
Reported by the Association for Research in Nervous and Menta] Disease. Cloth, 568 pages, 


illustrations, 58 tables. 
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Chemical, and Physical Properties Under Normal and Pathologieal Conditions; IIT Pressure 
Studies; IV Diagnostie Replacement Studies V Changes in Connection With Central 
Nervous System Disease; VI Reaction in Extraneural Disenses; and, VIL Treatment Through 
the Cerebrospinal F 


lo neurologists ar pathy rists this volume is of exceeding interest: indeed, it could 


Bacteriology, Blood Work, and Animal Parasitology’ 


_ hook needs 1 ntroduetion to the medical or laborato \ world at large t has 
always beer standard text of indubitable value and probably always will be. 

‘his, the eighth edition, has undergone a thorough revision and is enlarged by about 
one hundred pages, and not only deserves but will undoubtedly receive as favorable a 
reception Sifts predecessors 

As the Kahn test has been adopted as the official Navy setology test for ayphilia: th 
complement fixation met s deseribed in former editions are omitted only Naguechi’s anti 
human and the Us. P.ILS. methods being deseribed., 

As would be expects from so skilled a worker, Stitt emphasizes in italies that only 
workers proper framed ot nie boratory procedures should attempt the Kahn test. 

Phere re surprisingly ft tvpograpli errors In so voluminous a text. 


ee eee ee denis wae dn tho-laliseatc 
That sont nd sn t ‘ PSE ! t PSE) irteenth edition furnishes 
conelusive ¢ ‘ ‘ 
lr} ! t 
Ss 18 K ‘y rre ‘ 


Every Woman a Nurse 


: ee purpose of this book is to serve as a manual and source of information for nursing 


societies, teehnieal school classes, Red Cross and Ambulance Societies, and in the home. 


The book is state 1 to be CVIS ! nd expansion of the nuthor’s book on ** Home Nursing.’’ 
Certain peculiarities of stvle attract the reader’s attention; ‘* This handbook is in 


tended for the use of men 


mav find themselves in the position that 
they have to undertake the care of the sick, injured, or wounded.’’ **. . . . see that there 


IS a provision of a W. Ss ete 


In Chapter AT, ‘*Children’s Ailments,’? one notes paragraphs devoted to the treat 
ment of ‘‘ growing pains’? and, under ‘*headache’’ a suggestion to ‘‘find the cause,’” whieh, 
one might venture to say, might at times be a somewhat difficult matter for ‘*men and 
women’? no matter how enrnest their desire to enre for the sick. 


This book, in the reviewer's opinion contains too little for the nurse and too mueh for 
the layman and suggests a type of volume of dubious value, namely, the sort of text intended 


for the lay treatment of disease in the home. 


*Bacteriology, Blood Worl nd Animal Parasitology 3 KE. R. Stitt, M.D., Surgeor 


(general, U. S. Navy. Eighth Edition Cloth, 1 plate and 211 other illustrations containing 683 
figures Pr. Blakiston’s Son & Co 

‘A Manual of Chemistry By W. Simon, M.D. and Daniel Base, Ph.D. Thirteenth Edi- 
tion, revised by J. C. Krautz r., 8¢.D Professor of Pharmacy, University of Maryland 
Cloth, 695 pages, 55 illustration ind 6 colored plates Lea and Febiger, Philadelphia 


tevery Woman a Nurs« Health and Nursing Notes By Edith Newsome S. R. N. Cloth. 
-04 pages, 31 illustrations, Oxford University Press, New York. 
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Normal Midwifery for Midwives and Nurses* 
N THIS book is embodied the lectures delivered by the author to nurses while he was 
Assistant Master at the Rotunda Hospital. 
In the introductory chapter occur these paragraphs which at onee assure the reader 
lear, sane, and eminently practical discussion of the subject: 
‘*One thing is absurd, and that is to try and improve matters by increasing the 
theoretical knowledge of the midwife.’’ (One is strongly tempted to add that this applies 


at 


with equal force to the nursing curriculum which is almost daily increasing in seope, 


] world is not ON eted to discuss the pathology 


least, in Amerien ** A Sister in the medi 


of bronchitis, to perceuss 2a chest, or listen for rales o1 crepit itions, neither should a midwife 


t f Shi 


he expected to know anything about the pathology or treatment of abnormal labor. 
should be able to recognize that the labor is abnormal but should not be required to mak 


”” 
Any diagnosis 
’ 
] 


This is a student’s text deserving of wide circulation and one which could well be 


read by many nurses who are, unfortunately, no longer students. 


Potassium and Tartrates* 


COMPREHENSIVE review and summary of the literature concerned with the 
A pl ysiologie effects of potassium and tartrates of especial interest to therapeutists, thre 
first part of the book (108 pages) being concerned with the effects of potassium, and thi 
second part (51 pages) discussing tartrates, 

The monograph is a comprehensive summary of the subjeet discussed. 


Malarial Psychoses and Neurosest 


late 


\ J ITH the exception of those whose field of practice has carried them into appropri: 
j 


localities, it is entirely possible that to many, malaria means ‘‘chills and fever.’ 
‘“Tt is remarkable,’’ says the author in his Preface, ‘‘that although malaria is trace 


ably two thousand five hundred years old, that although it is the oldest disease of whic 


I t 


we have any reliable record, that although it is the most widespread disease in the world 


ts 


today, and that although its most characteristic feature, the paroxysm, which through 


periodicities gives the varieties of its forms their names, is largely a neurologic phenomenon, 


there appears to be no comprehensive work dealing with the nervous manifestation of it.”’ 

This hiatus he has endeavored to fill in the present volume which is, indeed, a compre 
hensive and scholarly monograph. 

After a brief but clear description of the parasite and the disease, there follows an 
interesting discussion of malaria in history and its effects upon character and race degenera 
tion. 

A well-written section on pathology follows in which are found most of the illustra 
tions. These are mainly microphotographs and colored drawings, well chosen and excellently 
reproduced. The clinical pathology of the endocrine and other glands is then taken up 
after which a varied array of malarial psychoses are separately considered. 

There are well-written chapters on malaria and alcohol, malaria and surgery, malarial 
nerve conditions, and malaria in its medicolegal relations, some two hundred illustrative 
case histories being briefly but clearly summarized. 


The author has evidently had a comprehensive experience and speaks with authority. 


*Normal Midwifery for Midwives and Nurses By G. W. Theobald, Cloth, 258 pages, 28 
illustrations Oxford University Press, New York 


+Potassium and Tartrates \ Review of the Literature on Their Physiological Effects 
By R. W. Webster, M.D., Cloth, 168 pages. The Commonwealth Press, Chicago. 

tMalarial Psychoses and Neuroses By W. K. Anderson, M.D., Recognized Teacher of 
Clinical Medicine, Glasgow University, ete. Cloth, 395 pages. 18 illustrations, 4 colored plates. 


Oxford University Press, New York. 
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EDITORIALS 


Pillars of Salt 
A* THE study of scientific medicine progresses one fact assumes pre- 


eminence. To be of real service to the patient the physician must diag- 
nose the patient’s disease before its ravages have laid waste his vital organs. 
Diseases must be diagnosed in their incipiency, long before there are organic 
signs and symptoms, and often before there are marked functional disturb- 
ances. Our only chance to do this is by a better understanding of the body 
chemistry which includes the chemistry and functions of the endocrine glands. 
As the food makes the blood and the blood feeds the cells, it is necessary to 
know something of the chemistry of food and digestion. What constitutes 
nutrition, and what is the difference between nutrition and = stimulation? 
Ilow often is a condition of so-called ‘‘health’’ really the mask of stimula- 
tion that later destroys the vital organs? 

When we try to classify our foods, it is difficult to know where to begin. 
Organic or colloidal foods; inorganie or crystalloidal foods; raw foods which 


may come under the heading of hydrophile colloids and cooked foods which 
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may come under the heading of hydrophobe colloids and inert foods which 
do no more than serve as ballast. Then there are substances which in small 
doses stimulate and poison insidiously and in larger doses poison and cause 
deterioration of vital organs. Inasmuch as the physiologists believe that most 
foods should be of a colloidal or organic nature and that the chemistry of 
digestion is a problem of colloid chemistry, our attention is drawn to a erys 
talloidal substance that is now being consumed in great quantities. Its popu 
larity has even been enhanced of late beeause we can now obtain it in the 
‘iodized’? state. [| refer to sodium chloride, inorganic. 

Lone avo it Was observed that in certain states of oreanie deterioration 
salt seemed to ageravate the condition. Now we know that it interferes 
with the elimination of certain waste produets of metabolism, whereas in 
earlier days it was noted that the nephritic patient grew more edematous, 
the “‘Salt Rheum’? inereased in rheumatism or eezematous states. Haig 
showed that it interfered with the elimination of urie acid products. Later 
it was shown that in animals such as does and in birds such as chickens 
where a good deal of the nitrogen is eliminated as urie acid, the result: of 
feeding salt, even in very small quantities, was death. Autopsy showed the 
liver and kidneys studded with urie acid concretions 

Yet, what is the most common argument for salt eating?) That animals 
to wet it. Tlow do 


like it, need it, even travel miles to so-called ‘‘salt licks?’ 


we know that these animals are not mineral starved and lick salt as a poor 


substitute for browsing leaves and twigs? Even when we give the horse 
plenty of salt he still chews the bark off trees, gnaws his manger boards and 
rasps the telephone poles. Does the fact that animals like salt mean that 
they need it any more than that we human beings need strong coffee because 
we like it?) Introduce a horse to sugar and give him his choice of a sugar 
mash or a salt mash. He will gorge himself with the sugar mash and ignore 
the salt mixture. Does that mean that horses need sugar? At best the argu- 
ment is most flimsy, and would not have a lee to stand on were it not for 
the fact that salt is a stimulant. It makes us feel good by elevating the 
blood pressure a little and stimulating the adrenal glands, with the result 
that the cheeks and ears glow. It also brings a happier mental state through 
a feeling of warmth and good health. We say that salt is necessary for 
life. But is it?) Benjamin Rush found the American Indians as healthy as 
Stefansson found the Esquimaux or as Bartholomew found the Chinese of 
the Interior, none of whom ever ate salt. 

In the days of our forefathers salt solution was used as an embalming 
fluid. The ancient Egyptians used oils, spices and salt in their mummy 
wrappings. Today we mummify the living with salad dressings made of 
mineral oils, spices and salt. You can see any number of these mummies 
walking the streets. The dry skin, shrunken bodies and white hair bespeak 
the hardened livers and selerotie kidneys. | often wonder why it is neces 
sary to embalm such bodies after they are dead. They are already ** pickled 
to the gills.”’ 

It is possible for a person to eliminate salt quite rapidly through chan 


nels such as the skin and kidneys. As long as the body is strong, the resist- 
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of O2 and CO? in expired air in Basal 
Metabolism work. 
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The outfit includes the Henderson 
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stopcock, the Henderson Oxygen Ab- 
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Sampling Bottle originated by Dr. 
Cameron V. Bailey, New York Post 
Graduate Medical School and Hospi- 
tal (see Jr. of Lab. and Clin. Med., 
Vol. VI, p. 657). 
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two eentering screws, 
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this means, the observer 
ean center the Condenser 
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jective, even when using a revolving nosepiece. 


FZE Outfit as above, including large mechanical stage, apochromatic 
objectives 10X, 20X, 40X and 90X 1.30 N.A.; paired oculars com- 
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